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RELATED APPLICATION 

This ^plication is a continuation in part of Serial No. 09/061,709 filed April 17, 1998, 
incoipoiated by reference. 
FIELD OF THE INVENTION 

This invention relates to antigens associated with cancer, the nucleic acid molecules 
mcoding them, as well as the uses of these. 
BACKGROUND AND PRIOR ART 

It is fairly well established that many pathological conditions, such as infections, cancer, 
autoimmxme disorders, etc., are characterized by the inappropriate expression of certain 
molecules. These molecules thus serve as **markers" for a particular pathological or abnormal 
condition. Apart from their use as diagnostic **targets", i.e., materials to be identified to diagnose 
these abnormal conditions, the molecules serve as reagents which can be used to generate 
diagnostic and/or therapeutic agents. A by no means limiting example of this is the iise of cancer 
markers to produce antibodies specific to aparticularmaiker. Yet another non-limiting example 
is the use of a peptide which complexes with an MHC molecule, to generate cytolytic T cells 
against abnormal cells. 

Preparation of such materials, of course, presupposes a source of the reagents xised to 
generate these. Purification fifom cells is one laborious, far from sure method of doing so. 
Another preferred method is the isolation of nucleic acid molecules which encode a particular 
marker, followed by the use of the isolated encoding molecule to express the desired molecule. 

Two basic strategies have been employed for the detection of such antigens, in e,g., 
human tumors. These will be referred to as the genetic approach and the biochemical £q)proach. 
The genetic approach is exemplified by, e.g., dePlaen et al, Proc. Natl. Sci. USA 85: 2275 
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(1988), incorporated by refersice. In this approach, several hundred pools of plasmids of a 
cDNA library obtained fiiom a tumor are transfected into recipirat cells, such as COS cells, or 
into antigen-negative variants of tumor cell lines which are tested for the expression of the 
specific antigen The biochemical zpproach, exemplified by, e.g., O. Mandelboim, et al.. Nature 
369: 69 (1994) incorporated by reference, is based on acidic elution of peptides which have 
bound to MHC-class I molecules of tumor cells, followed by reversed-phase high performance 
liquid chromogr^hy (HPLC). Antigenic peptides are identified after they bind to empty MHC- 
class I molecules of mutant cell lines, defective in antigen processing, and induce specific 
reactions with cytotoxic T-lymphocyt^, These reactions include induction of CTL proliferation, 
TNF release, and lysis of target cells, measurable in an MTT assay, or a ^*Cr release assay. 

These two approaches to the molecular definition of antigens have the following 
disadvantages: first, they are enormously cumbersome, time-consuming and expensive; and 
second, they depend on the establishment of cytotoxic T cell lines (CTLs) with predefined 
specificity. 

The problems inherent to the two known approaches for the identification and molecular 
definition of antigens is best demonstrated by the fact that both methods have, so far, succeeded 
in defining only very few new antigens in human tumors. See, e.g., van der Bruggen et al., 
Science 254: 1643-1647 (1991); Brichard etal., J. Exp. Med. 178: 489-495 (1993); Coulie, et 
al.,J, Exp. Med. 180: 35-42 (1994); Kawakami,etaL,Pn)C. Natl. Acad, Sci. USA91:3515- 
3519(1994). 

Further, the methodologies described rely on the availabiUty of established, pennanmt 
cell lines of the cancer type undCT consideration. It is very difficult to establish cell lines fix)m 
certain cancer types, as is shown by, e.g., Oettgen, etal., Immunol. Allerg. Clin. North. Am. 
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10: 607-637(1990), It is also Imown that some epitheUal cell type cancers are poorly susc^ 
to CTLs in vitro, precluding routine analysis. The^ problems have stimulated the art to develop 
additional methodologies for identifying cancer associated antigens. 

One key methodology is described by Sahm, et al,, Proc, Natl. Acad, Sci, USA92: 
11810-11913 (1995), mcorporated by reference. Also, see U.S. Patent No, 5,698,396, and 
Application SCTial No. 08/479,328, filed on June 7, 1995 and January 3, 1996, respectively. All 
three of these references are incorporated by reference. To summarize, the method involves the 
expression of cDNA Ubraries in a prokaryotic host. (The libraries are secured fcom a tumor 
sample). The expressed libraries are then immunoscreened with absorbed and diluted sera, in 
order to detect those antigens which elicit high titer humoral responses. This methodology is 
known as the SEREX method ("Serological identification of antigens by Recombinant 
Expression Cloning"). The methodology has been employed to confirm expression of previously 
identified tumor associated antigens, as well as to detect new ones. See the above referenced 
patent applications and Sahin, et aL, supra , as well as Crew, et al., EMBO J 144: 2333-2340 
(1995). 

This methodology has been appUed to a range of tumor types, including those described 
by Sahin et aL, supra, and Pfireundschuh, supra, as well as to esophageal cancer (Chen et al., 
Proc. Natl. Acad. Sci. USA 94: 1914-1918 (1997)); lung cancer (Gure et al.. Cancer Res. 58: 
1034-1041 (1998)); colon cancer (Serial No, 08/948, 705 filed October 10, 1997) incorporated 
by reference, and so forth. Among the antigens identified via SEREX are the SSX2 molecule 
(Sahin etal., Proc. Nati.Acad. Sci. USA 92: 11810-1 1813 (1995); Turecietal., Cancer Res. 
56: 4766-4772 (1996); NY-ESO-1 Chen, etal , Proc. Natl. Acad. Sci. USA 94: 1914-1918 
(1997); and SCPl (Serial No. 08/892,705 filed July 15, 1997) incoq)orated by reference. 
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Analysis of SEREX idmtified antigens has shown ovedap between SEREX defined and GTL 
defined antigens. MAGE-1, tyrosinase, and NY-ESO-l have all been shown to be recognized 
by patient antibodies as well as CTLs, showing that humoral and cell mediated responses do act 
inconc^. „ . . 

It is clear 6om this summaiy tiiat identification of relevant antigens via SEREX is a 
desirable aim. The inventors have modified standard SEREX protocols and have screened a cell 
line known to be a good source of the antigens listed supra, using allograeic patient sample. 
New antigens have been identified in this way and have been studied Also, a previously known 
molecule has now been identified via SEREX techniques. 
DETAILED DESCRIPTIQN OF PREFERRED EMBODIMENTS 
Example 1 

The melanoma cell referred to as SK-MEL-37 was used, because it has been shown to 
express a number of monbers of the CT antigen family, including MAGE-1 (Chen et al, Proc. 
Natl. AcadSci.USA91: 1004-1008 (1994); NY-ESO-l (Chen etal. Proc. Natl, Acad Sci. 
USA94: 1914-1918(1997)); and variousmembersoftheSSXfemily(Gureetal.,Int J. Cancer 
72: 965-971 (1997)). 

Total RNA was retracted fi-om cultured samples of SK-MEI^37 using standard methods, 
and this was then used to construct a cDNA library in commCTciaUy available, XZAP expression 
vector, following protocols provided by the manufacturer. The cDNA was then transfected into 
E. coli and screened, following Sahin et al., Proc. Nati. Acad, Sci. USA 92: 11810-11813 
(1995), incorporated by reference, and Pfi^undschuh, U.S. Patmt No, 5.698,396, also 
incorporated by reference, Thescreeningwasdonewithallogeneicpatient serum **NW38." This 
serum had bera shown, previously, to contain higji titer antibodies against MAGE-1 and NY- 
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ESO-1. See, e.g., Jager et al., J. Exp. Med. 187: 265-270 (1998), incorporated by reference. 
In brief; serum was diluted 1:10, preabsorbed witb lysates of transfected E. coli, further diluted 
to 1:2000, and then incubated overnight at room temperature with nitrocellulose membranes 
containing phage plagues, prepared in accordance with Sahin et al., and Pfreundschuh, supra . 
The library contained a total of 2.3x1 0^ primary clones. After washing, the filters were incubated 
with alkaline phosphatase conjugated, goat anti-human Fey secondary antibodies, and were then 
visualized by incubating with 5-bromo-4-chloro-3-indolyl phosphate, and nitroblue tetrazoUum, 
After screening 1.5x10^ of the clones, a total of sixty-one positives had been identified. 
Given this ntimber, screening was stopped, and the positive clones were subjected to further 
analysis. 

Example 2 

The positive clones identified in example 1 , supra, were purified, the inserts were excised 
in vitro, and inserted into a commercially available plasmid, pBK-CMV, and then evaluated on 
the basis of restriction mapping withEcoRI andXbal. Clones whichrepresented diflferMit inserts 
on the basis of this step were sequenced, using standard methodologies. 

There was a group of 10 clones, which could not be classified other than as 
^^miscellaneous genes", in that they did not seem to belong to any particular faiiiily. They 
consisted of 9 distinct genes, of which four were known, and five were new. The fifty one 
remaining clones were classified into four groups. The data are presented in Tables 1 and 2, 
which follow. 

The largest group are genes related to KOC C^-domain containing gene, overexpressed 
in cancer" which has been shown to be overexpressed in pancreatic cancer, and razps to 
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chromosome 7pl 1.5. See Maeller-Pillasch et al.. Oncogene 14: 2729-2733 (1997). Two of the 
33 were derived from the KOC gene, and the pther 31 were derived from two previously 
unidentified, but related genes. Examples 6 et seq. describe work on this group of clones. 

Eleven clones, i.e.. Group 2, were MAGE sequaices. Four werederived &omMAGE-4a, 
taught by DePlara et al., Immunogenetics 40: 360-369, Genbank U10687, while the other 7 
hybridized to a MAGE"4a probe, derived from the 5' sequence, suggesting they belong to the 
MAGE femily. 

The third group consisted of five clones of the NY-ESO-1 family. Two were identical 
to the gene described by Chen etal.,Proc. Natl. Acad. Sci. USA 94: 1914-1918 (1997), and 
inS^al No. 08/725,182, filed October 3, 1996, incorporated by reference. The other three were 
derived from a second member of the NY-ESO-1 family, i.e., LAGE-1. See U.S. qjplication 
Serial No. 08/791,495, filed January 27, 1997 and incorporated by reference. 

The fourth, and final group, related to a novel gene referred to as CT7. This gene, the 
sequence of which is presented as SEQ ID NO: 1, was studied finth^. 
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Table 1. SEREX-identified genes from allogeneic screening of SK-MEL-37 library 



Genegroiq} 


# of clones 


Comments 


KOC 


33 


derived fixnn 3 related gmes 


MAGE 


11 


predominantly MAGE-4a (see text) 


NY-ESO-1 


5 


derived from 2 related genes (NY-ESO-1, LAGE-1) 


CT7 


2 


new cancer/testis antigen 


Miscellaneous 


10 


see Table 2 



Table 2. SEREX-identified genes &om allogeneic screening of SK-MEL-37 library- 
Miscellaneous group 



Clone designation 



Gene 



MNW-4, MNW-7 

MNE-6a 

M^fW-24 

MNW-27a 

MI^W-6b 

MNW-14b 

MNW-34a 

MNW-17 

MNW-29a 



S-adenyl homocysteine hydrolase 

Glutathione synthetase 

proliferation-associated protein p38-2G4 

phosphoribosyl pyrophosphate synthetase-associated protein 39 

xinknown gene, identical to sequence tags from pancreas, utOTis 
etc. 

unknown gene, identical to sequence tags from lung, brain, 
fibroblast etc. 

unknown gene, identical to sequence tags from multiple tissues 

unknown gene, identical to sequence tags fix>m pancreas and fetus 

unknown gene, no significant sequence homology, universally 
expressed 
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Example 3 

The two clones for CT7,refOTed to sffira,w 1965 base pairs long. Analysis 

of the longer one was carried out It presaited an open reading fiame of 543 amino acids, which 
extended to the 5' end of the sequence, indicating that it was a partial cDNA clone. 

In order to identify the complete sequence, and to try to idmtify additional, related gmes, 
a human testicular cDNA library was prq)ared, following standard methods, and screened with 
probes derived fiom the longer sequence, following standard methods. 

Eleven positives were detected, and sequenced, and it was found that all derived ftom the 
same gene. When the polyA tail was excluded, full Iragth transcript, as per SEQ ID NO: 1, 
consisted of 4265 nucleotides, broken down into 286 base pairs of untranslated 5* - region, a 
coding region of 3429 base pairs, and 550 base pairs of untranslated 3' region. The predicted 
protein is 1 142 amino acids long, and has a calculated molecular mass of about 125 kilodaltons. 
See SEQ ID NO: 2. 

The nucleotide and deduced amino acid sequences were screened against known 
databases, and there was some homology with the MAGE-10 gene, described by DePlaen et al., 
Immunogenetics40: 360-369(1994). Thehomology was linuted to about 210 carboxytenninal 
amino acids, i.e., amino acids 908-11 15 ofthe subject sequence, and 134-342 ofMAGE-10. the 
perceat homology was 56%, rising to 75% when conservative changes are mcluded. 

There was also extensive homology with a sequCTce reported by Lucas et al,. Cane. Res. 
58: 743-752 (1998), and ^pUcation Serial No. 08/845,528 filed April 25, 1997, also 
incorporated by reference. A total of 14 nucleotides differ in the open reading frame, resulting 
in a total of 1 1 amino acids which differ between the sequences. 
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The 5* region of the nucleotide and sequence and corresponding amino acid sequence 
demonstrates a strikingly rq>etitive pattern, with repeats rich in serine, proline, glutamine, and 
leucine, with an ahnost invariable core of PQSPLQI (SEQ ID NO: 3), In the middle of the 
molecule, 1 1 almost exact repesds of 35 amino acids were observed. The repetitive portions 
make up about 70% of the eatae sequence, begin shortly after translation mitiation, at position 
15, and ending shortly before the region homologous to MAGE 4a. 

Example 4 

The expression pattem for mRNA of CT7 was then studied, in both normal and malignant 
tissues. RT-PCR was used, employing primers specific for the gene. The estimated melting 
temperature of the primers was 65-70*'C, and they were designed to ampHfy 300-600 base pair 
segments. A total of 35 anq)lification cycles were carried out, at an annealing temperature of 
eO^'C. Table 3, which follows, presents the data for human tumor tissues. CT7 was expressed 
in a number of different samples. Of fourteen normal tissue tested, there was strong expression 
in testis, and none in colon, brain, adrraial, lung, breast, pancreas, prostate, thymus or uterus 
tissue. There was low level expression in liver, kidney, placenta and fetal brain, with fetal brain 
showing three transcripts of different size. The level of expression was at least 20-50 times lower 
than in testis. Melanoma cell lines were also screened. Ofthese 7 ofthe 12 tested showed strong 
expression, and one showed weak expression. 

Table 3. CT7 mRNA expression in various himior tumors by RT-PCR 
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Tumor type 


mKNA, positive/total 


Melanoma 


7/10 


Breast cancer 


3/10 


Lmig cancer 


3/9 


WeflH/neck cancer 


5/14 


Bladder cancer 


4/9 


Colon canco- 


1/10 


Leimyosarcoma 


.1/4 


synovial sarcoma 


2/4 


Total 


26/70 



Example 5 

Southern blotting experiments were then carried out to detennine if CT7 belonged to a 
family of genes. In these experiments, genomic DNA was extracted ftom normal hmnan tissues. 
It was digested with BamHI, EcoRI, and Hindlll, separated on a 0.7% agarose gel, blotted onto 
a nitrocellulose filter, and hybridized, at high stringency (65^C, aqueous buflGM:), with a ^ 
labelled probe, derived fcom SEQ ID NO: 1. 

The blotting showed anywrtiere from two to four bands, suggesting one or two genes in 
the family. 

Example 6 

As noted in example 2, supra, thirty three of the sixty one positive clones were related 
toKOC. Clones were sequenced using standard methodologies. As indicated supra, one clone 
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was identical to KOC, initially reported by Mfleller-Pillasch, et aL, supra . Given that two 
additional related sequences were identified, the known KOC gene is referred to as KOC-1 
hereafter (SEQ ID NO: 4), The second clone, referred to as KOC-2 hereafter, was found once. 
The sequence is presented as SEQ ID NO: 5. Its deduced anutio acid sequence is 72.5% identical 
to that for KOC-1. 

The third sequence, KOC-3, speared thirty times (SEQ ID NO: 6). Its deduced amino 
acid sequence is 63% identical to KOC-1 . 

Testicular cDNA Ubraries were analyzed in the same way that the SK-MEL-37 Ubrary 
was analyzed, i.e., with allogeneic serum fit>m NW-38. See example 3, supra . 

Following analysis of testicular libraries, a longer form of KOC-2 was isolated. This is 
presented as SEQ ID NO: 7. When SEQ ID NOS: 5 & 7 are compared, the former is 1705 base 
pairs in length, without a polyA tail. It contains 1362 base pairs of coding sequence, and 343 
base pairs of 3* untranslated sequence. Nucleotides 275-1942 of SEQ ID NO: 7 are identical to 
nucleotides 38-1705 of SEQ ID NO: 5. 

The sequence of KOC-3, set forth as SEQ ID NO: 6, is 3412 base pairs long, and consists 
of 72 base pairs of 5* untranslated region, 1707 base pairs of open readmg frame, and 1543 base 
paks of untranslated, 3* region. An altemate form was also isolated, (SEQ ID NO: 8), and is 129 
base pairs shorter than SEQ ID NO: 6. 

Example 7 

Expression patterns for KOC-1, KOC-2 and KOC-3 were then studied, using RT-PCR 
and the following primer pairs: 
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GAAAGTATCT TCAAGGACGC C 

CtGCAAGGGG TTTTGCTGGG CG 
(SEQIDNOS:9&10). 

TCCTTGCGCG CTGCGGCCTC AG 

CCAACTGGTG GCCATTCAGCT TC 
(SEQIDNOS: 11&12) 

GCTCTTTGGG GACAGGAAGG TC 

GACGiTGACA ACGGCGGTTT CT 
(SEQIDNOS: 13 & 14). 

SEQ ID NOS: 9 & 10 were designed to amplify KOC-1 wbile SEQ ID NOS: 11 & 12 wtffe 
designed to amplify KOC-2, and SEQ ID NOS: 13 & 14 were designed to amplify KOC-3. 

To carry out the RT-PCR, relevant primer pairs WCTe added to cDNA samples prepared 

fiom various mKNAs by reverse transcription. PGR was then carried out at an annealing 
teinperature of 60»C, and extension at 72°C, for 35 cycles. The resulting products were then 
aMlyzed by gel electrophoresis. 

SEQ ID NQS 9 & 10 amplify nucleotides 305-748 of SEQ ID NO: 1. A variety of 
normal and malignant cell types w«e tested. Strong «q)ression was found in testis, moderate 
expression in normal brain, and low levels of ©cpression were found in normal colon, kidney, 
and liver. 

The MUeller-Pillasch papec, cited supra, idaitified expression of KOC-1 in pancreatic 
tumor cell lines, gastric cancer, and normal placoita, via Northern blotting. This paper also 
rq)orted that normal heart, brain, lung, liyer, kidney and panoeatic tissue woe negative for 
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KOC-1 expression. The difference in results suggests that the level of expression of KOCtI is 
very low in normal tissues. 

When KOC-2 expression was studied, the only positive normal tissue was testis (brain, 
liver, kidney and colon were negative). 

Modification of the protocol for detecting KOC-2 resulted in positives in normal kidney, 
liv^ and melanoma. 

When KOC-3 expression was studied, it was found that the gene was universally 
expressed in normal tissues, with higjiest expression in testis. 

The pattern of expression of KOC-3 in different melanoma cell lines was analyzed, using 
standard Northern blotting. Over expression in several cell lines was observed, which is 
consistent with the more frequent isolation of this clone than any other. 

Example 8 

A istudy was carried out to determine if KOC-1 is expressed at higher levels in melanoma 
cells, as compared to normal skin cells. This was done usingrepresentational difference analysis, 
or ••RDA." See Lisitsyn, et al. Science 259: 946-95 1 (1993), and O'Neill, et al. NucL Acids Res, 
25:2681-2 (1997), both of which are incorporated by reference. Specifically, tester cDNA was 
taken Gcom SK-MEL-37, and driver cDNA was taken from a skin sample representing mRNA 
from various cell types in the skin. The cDNAs were digested with either Tsp509I, Hsp92n, or 
Dpnll. When Dpnll was the CTzymeused for digestion, adq)tor oligonucleotides R-BgI-24, J- 
Bgl-24, and N-Bgl-24 described by O'Neill, et al., supra, and Hubank, et al Nucl. Acids Res. 
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22:5640-5648 (1994) woe used. When T^509I was the endonuclease, the same adaptors were 
used, as were R-Tsp-12, i.e.: 

AATTTGCGGTGA 

(SEQIDN0:15) 
J-Tsp-12, i.e.: 

AATTTGTTCATG 

(SEQIPN0:16) 
andN-Tsp-12ii.e.: 

AATTTTCCCTCG 

(SEQIDN0:17) 

When Hsp92n was the endonuclease, the adaptors woe: 
R-Hsp-24, i.e.: 

AGCACTCTCC AGCCTCTCAC CATG 

(SEQIDN0:18); 
J-Hsp-24, i.e.: 

ACCGACGTCG ACTATCATG CATG 

(SEQIDNO: 19); 
N-Hsp-24, i.e.: 

AGGCAACTGT GCTATCCGAG CATG 

(SEQIDNO: 20); 
R-Hsp-8, i.e.: 

GTGAGAGG 

(SEQIDNO: 21); 
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J-Hsp-8, i,e.: 

CATGGATG 

(SEQIDNO:22); 
N-Hsp-8, i.e,: 

CTCGGATA 

(SEQIDNO:23), 

In order to hybridize tester and driver, either 3XEE buffer (30mM EPFS, pH8, 3mM 
EDTA), or a bxiffer of 2.4M tetraethylammonium chloride (TEACi) 3niM EDTA, lOmM Tris 
HCl, pH8, was used. When DNA was dissolved in 10 /xl of TEACI buffer, it was denatured at 
80 "^C for 1 0 minutes, followed by renaturing at 42 ""C for 20 hours. Amplicons were gel purified, 
and the DP3 or DP2 product was ligated mto BamHI (when DpnII was used), EcoRI (when Tsp 
5091 was used), or SpHI (when Hsp92n was used), cloning vectors were digested, and then 
sequenced. Sequence analysis ofthecDNA molecules derived fi-om these experiments identified 
KOC-1 as one of the genes isolated, indicating that KOC-1 mRNA is present at a higher level 
in Sk-Mel 37 cells as compared to normal skin cells. 

The foregoing examples describe the isolation of a nucleic acid molecule which encodes 
a cancer associated antigen. "Associated" is used herein because while it is clear that the relevant 
molecule was expressed by several types of cancer, other cancers, not screened herein, may also 
express the antigen. 

The invention relates to those nucleic acid molecules which encode the antigens CT7, 
KOC-2 and KGC-3 , as described herein, such as a nucleic acid molecule consisting of the 
nucleotide sequence SEQ ID NO: 1, molecules comprising the nucleotide sequence of SEQ ID 
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NO: 5, 6, 7 or 8 and so forth. Also embraced are those molecules which are not idaitical to SEQ 
ID NOS: 1, 5, 6, 7 or 8, but w^ch CTCode the same antigen. 

Also a part of the inv^tion are e:^ression vectors which incorporate the nucleic acid 
molecules of the invention, in operable linkage (i.e., "operably Imked") to a promoter. 
Construction of such vectors, such as viral (e.g., adenovirus or Vaccinia virus) or attenuated viral 
vectors is well within the skill of the ait, as is the transformation or transfection of cells, to 
produce eukaryotic cell lines, or prokaryotic cell strains which encode the molecule of interest. 
Exemplary of the host cells vMch can be enq)loyed in this fashion are COS cells, CHO cells, 
yeast cells, insect cells (e.g., Spodoptera fingioerda) , NIH 3T3 cells, and so forth. Prokaryotic 
cells, such as E. coU and other bacteria may also be used. Any of these cells can also be 
tt^formed or transfected with further nucleic acid molecules, such as those encoding cytokines, 
e.g., interleukins such as IL-2, 4, 6, or 12 or HLA or MHC molecules. 

Also a part of the invention are the antigens described herein, both in original form and 
in any different post translational inodified forms. The molecules are large enough to be 
antigenic without any posttrsmslational modification, and hence are useful as immunogens, when 
combined with an adjuvant (or without it), in both precursor and post-translationally modified 
forms. Antibodies produced usuig these antigens, both poly and monoclonal, are also a part of 
the invention as well as hybridomas which make monoclonal antibodies to the antigens. The 
whole protein can be used ther^eutically, or in portions, as discussed infia. Also a part of the 
invention are antibodies against this antigen, be these polyclonal, monoclonal, reactive 
firagments, such as Fab, (Fisby and other fragments, as well as chimeras, humanized antibodies, 
recombinantly produced antibodies, and so forth. 
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As is clear fi?om the disclosure, one may use the proteins and nucleic acid molecules of 
the invention diagnostically. The SEREX methodology discussed herein is premised on an 
immune response to a pathology associated antigen. H«ice, one may assay for the relevant 
pathology via, e,g,, testing a body fluid sample of a subject, such as serum, for reactiyity with 
the antigen per se. Reactivity would be deemed indicative of possible presence of the pathology. 
So, too, could one assay for the expression of any of the antigens via any of the standard nucleic 
acid hybridization assays which are well known to the art, and need not be elaborated upon 
herein. One could assay for antibodies against the subject molecules, using standard 
immimoassays as well. 

Analysis of SEQ ID NO: 1, 5, 6, 7 and 8 will show that there are 5* and 3' non-coding 
regions presented therein. The invention relates to those isolated nucleic acid molecules which 
contain at least the coding segment, i.e., nucleotides 54-593, of SEQ ID NO: 1, nucleotides 1- 
1019 of SEQ ID NO: 3, nucleotides 73-1780 of SEQ ID NO: 8, and so fortti, and which may 
contain any or all of the non-coding 5' and 3' portions. 

Also a part of the invention are portions of the relevant nucleic acid molecules which can 
be used, for example, as oligonucleotide primers and/or probes, such as one or more of SEQ ID 
NOS: 7, 8, 9, 10, 1 1, 12, 13 or 14 as well as amplification product like nucleic acid molecules 
comprising at least nucleotides 305-748 of SEQ ID NO: 1. 

As was discussed supnu study of other members of the "CT' family reveals that these are 
also processed to peptides which provoke lysis by cytolytic T cells. There has been a great deal 
of work on motifs for various MHC or HLA molecules, which is applicable here. Hence, a 
further aspect of the invention is a therapeutic method, wherein one or more peptides derived 
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fiom the antigens of the invoition which bind to an HLA molecule on the surface of a patienf s 
tumor cells are administered to the patient, in an amount sufficient for tiie peptides to bind to the 
MHC/HLA molecules, and provoke lysis by T cells. Any combination of peptides may be used. 
These peptides, which may be used alone or in combination, as well as the entire protein or 
immunoreacti ve portions tiiereo^ may be administered to a subj ect in need thatsof, using any of 
the standard types of administration, such as intravenous, intradermal, subcutaneous, oral, rectal, 
and transdermal administration. Standard pharmaceutical carriers, adjuvants, such as sq^onins, 
GM-CiSF, and interleukins and so forth may also be used. Further, these peptides and proteins 
may be formulated into vaccines with the listed material, as may dendritic cells, or other cells 
which present relevant MHC/peptide complexes. 

Similarly, the invention contemplates ther^ies wherein nucleic acid molecules which 
^code the proteins of the invention, one or more or peptides which are derived from these 
proteins are incorporated into a vector, such as a Vaccinia or adenovirus based vector, to render 
it transfectable into eukaryotic cells, such as human cells. Similarly, nucleic acid molecules 
which encode one or more of the pq)tides may be incorporated into these vectors, which are then 
the major constituent of nucleic acid bases th^pies. 

Any of these assays can also be used in progression/regression studies! One can monitor 
the course of abnormahty involving expression of these antigens simply by monitoring levels of 
the protein, its expression, antibodies against it and so forth using any or all of the methods set 
forth supra . 

It should be clear that these methodologies may also be used to track flie efficacy of a 
therapeutic regime. Esswitially, one can take a baseline value for a protein of int^est using any 
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of the assays discussed supnu administer a given iherq>eutic agent, and then monitor levels of 
the protein thereafter, observing changes in antigen levels as indicia of the efficacy of the regime. 

As was indicated supra, the invention involves, inter alia, the recognition of an 
"integrated" inmiuhe response to the molecules of the invention. One ramification of this is the 
ability to monitor the course of cancer ther^y. In this method, which is a part of the invention, 
a subject in need of the therapy receives a vaccination of a type described h^ein. Such a 
vaccination results, e.g., in a T cell response against cells presenting HLA/peptide complexes on 
their cells The response also includes an antibody response, possibly a result of the release of 
antibody provoking proteins via the lysis of cells by the T cells. Hence, one can monitor the 
effect of a vaccine, by monitoring an antibody response. As is indicated, supra, an increase in 
antibody titer may be taken as an indicia of progress with a vaccine, and vice versa. Hence, a 
fiulher aspect of the invention is a method for monitoring efficacy of a vaccine, following 
administration thereof, by determining levels of antibodies in the subject which are specific for 
the vaccine itself, or a large molecule of which the vaccine is a part. 

The identification of the subject proteins as being impUcated in pathological conditions 
such as cancer also suggests a number of ther25)eutic qjproaches in addition to those discussed 
supra . The experiments set forth supra estabUsh that antibodies are produced in response to 
expression of the protein. Hence, a further embodiment of the invention is the treatment of 
conditions which are characterized by aberrant or abnormal levels of one or more of the proteins, 
via administration of antibodies, such as humanized antibodies, antibody firagments, and so forth. 
These may be tagged or labelled with s^propriate cystostatic or cytotoxic reagents. 
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T cells may also be administered It is to be noted that the T cells may be elicited in vitro 
using immune responsive cells such as dendritic cells, lymphocytes, or any other immune 
responsive cells, and then reperfiised into the subject being treated. 

Note that the genCTation of T cells and/or antibodies can also be accomplished by 
administering cells, preferably treated to be rendered non^)roliferative, which present relevant 
T cell or B cell epitopes for response, such as the epitopes discussed supra. 

The thenq)eutic approaches may also include antisense therapies, wherein an mtisense 
molecule, preferably ftom 10 to 100 nucleotides in length, is administered to the subject either 
"neat" or in a carrier, such as a liposome, to facilitate incorporation into a cell, followed by 
inhibition of expression of the protein. Such antisense sequences may also be incorporated into 
appropriate vaccines, such as in viral vectors (e.g., Vaccmia), bacterial constructs, such as 
variants of the known BCG vaccine, and so forth. 

Also a part of the inventions are Peptides, such as those set forth in Figure 1 , and those 
wiiich have as a core sequence 

PQSPLQI (SEQ ID NO.: 3) 
Tiiese peptides may be used therapeutically, via administration to a patient who expresses CT7 
in connection with a pathology, as well as diagnostically, i.e., to determine if relevant antibodies 
are present and so forth. 

Other features and applications of the mvention will be clear to the skilled artisan, and 
need not be set forth herein. The terms and e3q)ression which have been eny)loyed are used as 
terms of description and not of Umitation, and there is no intention in tiie use of such terms and 
expr^on of excluding any equivalents of the features shown and described or portions thereof, 
it being rwognized that various modifications are possible within the scope of the inv^tion. 
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We claim : 

1 . Isolated nucleic acid molecule which encodes a cancer associated antigen, whose 
amino acid sequence is identical to the amino sequ^ce encoded by nucleotides 287 to 3714 of 
SEQIDNO:L 

2- The isolatednucleicacidmoleculeofclaiml, consisting ofnucleotides287-3714 
ofSEQIDNO: 1. 

3. The isolated nucleic acid molecule of claim 1, consisting of anywhere ftom 
nucleotide 1 through nucleotide 4265 of SEQ ID NO: 1, with the proviso that said isolated 
nucleic acid molecule contains at least nucleotides 287-3714 of SEQ ID NO: 1. 

4. Expression vector comprising the isolated nucleic acid molecule of claim 1, 
operably linked to a promoter, 

5. Expression vector comprising the isolated nucleic acid molecule of claim 3, 
operably linked to a promoter. 

6. Eukaryotic cell line or prokaryotic cell strain, transformed or transfected with the 
expression vector of claim 4, 

7 . Eukaryotic cell line or prokaryotic cell strain, transformed or transfected with the 
«q}ression vector of claim 5. 

8. Isolated cancer associated antigen conq)rismg all or part of the amino acid 
sequence encoded by nucleotides 287-3714 of SEQ ID NO: 1. 

9. Eukaryotic cell Une or prokaryote cell stram, transformed or transfected with the 
isolated nucleic acid molecule of claim 1 . 

10. The eukaryotic cell line of claim 9, wherein said cell line is also transfected with 

a nucleic acid molecule coding for a cytokine. 
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1 1 . The eukaryotic cell line of claim 10, wherein said cell line is further transfected 
by a nucleic aicid molecule coding for an HLA molecule. 

12. The eukaryotic cell line of claim 10, whraein said cytokine is an intaieukin. 

13. The biologically pure culture of claim 12, wherein said interleukin is IL-2, IL-4 
orIL-12. 

14. The eukaryotic cell line ofclaim 9, wherein said cell line has been rendered non- 
proliferative. 

15. The eukaryotic ceU line ofclaim 9, wherein said ceU line is a fibroblast ceUl^^ 

16. Expression vector comprising a mutated or attenuated virus and the isolated 
nucleic acid molecule of claim 1, 

17. The expression vector ofclaim 16, wherein said virus is adenovirus or vaccinia 

virus.. 

18. The expression vector of claim 17, wherein said virus is vaccinia virus. 

19. The expression vector of claim 17, wherein said virus is adenovirus, 

20. Expression systOTi useful in transfecting a cell, comprising (i) a first vector 
containing a nucleic acid molecule which codes for the isolated cancer associated antigen of 
claim 8 and (ii) a second vector selected fixim the groiq) consisting of (a) a vector containing a 
nucleic acid molecule which codes for an MHC or HLA molecule which presents an antigen 
derived from said cancer associated antigen and (b) a vector containing a nucleic acid molecule 
which codes for an interleukin. 

21 . Isolated cancer associated antigen comprising the amino acid sequence encoded 
by nucleotides 287-3714 of SEQ ID NO: 1. 
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22. Immunogenic c6n:q)Osition comprising the isolated antigm of claim 21, and a 
pharmaceutically acceptable adjuvant 

23 . The immunogenic composition of claim 22, wherein said adjuvant is a cytokine, 
a saponin, or GM-CSF. 

24. Immunogenic composition comprising at least one peptide consistmg of an amino 
acid sequence of fix>m 8 to 12 amino acids concatenated to each other in the isolated cancer 
associated antigen of claim 21, and a pharmaceutically acceptable adjuvant 

25 . The immunogenic composition of claim 24, wherein said adjuvant is a saponin, 
a cytokme, or GM-CSF. 

26. The immunogenic composition of claim 24, wherein said composition comprises 
a plurality of peptides which complex with a specific MHC molecule. 

27. Isolated peptide derived fix>m the amino acid sequence encoded by SEQ ID NO: 
1 , wherein said isolated pq)tide binds to an HLA molecule, is a nonamer, decamer or undecamer, 
and comprises the amino acid sequence of SEQ ID NO: 3, from one to three additional N- 
terminal amino acid, and up to four additional C terminal amino acids. 

28 . Immunogenic composition which comprises at least one expression vector which 
encodes for a peptide derived fix)m the amino acid sequence encoded by SEQ ID NO: 1 , and an 
adjuvant or carrier. 

29. The immunogenic con^Kisition of claim 28, wherein said at least one expression 
vector codes for a plurality of pq)tides. 

30. Vaccine useful in treating a subject afflicted with a cancerous condition 
comprising the isolated cell line of claim 1 1 and a pharmacologically acceptable adjuvant 
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31. The vaccine of claim 30, wherein said cell line has heen rendered non- 
proliferative. 

32. The vaccine of claim 31, \dierein said cell line is a hranan cell line. 

33. A composition of matterusefiil in treating a cancerous condition comprising anon 
proliferative cell line having expressed on its surfece a peptide derived fipom the ainino acid 
sequence encoded by SEQ ID NO: 1, 

34. The composition of matter of claim 33, wherein said cell line is a human cell line. 

35. A con^sitionofmatter useful in treating a cancerous condition, comprising (i) 
a peptide derived from the amino acid sequence encoded by SEQ ID NO: 1 , (ii) an MHC or HLA 
molecule, and (iii) a phannaceutically acceptable carrier. 

36. Isolated antibody which is specific for the antigen of claim 21. 

37. The isolated antibody of claim 36, wherein said antibody is a monoclonal 
antibody. 

38. Method for SCTeening for cancer in a sample, coniprising contacting said sam^ 
with a nucleic acid molecule which hybridizes to all or part of SEQ ID NO: 1, and determining 
hybridization as an indication of cancer cells in said sample. 

39. Amethodforscreeningforcancerinasari^le,coiiq)risingcontactingsaidsainple 
with the isolated antibody of claim 36, and determining binding of said antibody to a target as 
an indicator of cancer. 

40. Method for diagnosing a cancerous condition in a subject, comprising contacting 
an immune reactive cell containing sample of said subject to a cell line transfected with the 
isolated nucleic acid molecule of claim 1 , and determining int0:action of said transfected cell line 
with said inmiunoreactive cell, said interaction being indicative of said cancer conditiorL 
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41. A method for detOToining regression, progression of onset of a cancCTous 
condition comprising monitoring a sample from a patient with said canca*ous condition for a 
parameter selected from the group consisting of (i) CT7 protein, (ii) a peptide derived fiom CT7 
protem (iii) cytolytic T cells specific for said peptide and an MHC molecule with which it non- 
covalently complexes, and (iv) antibodies specific for said CT7 protein, wherein amount of said 
parameter is indicative of progression or regression or onset of said cancerous condition. 

42. Method of claim 41 , wherein said sample is a body fluid or exudate. 

43. Mediod of claim 41 , wherein said sample is a tissue, 

44. Method of claim 4 1 , comprising contacting said sample with an antibody which 
specifically binds with said protein or peptide. 

45 . Method of claim 44, wherein said antibody is labelled with a radioactive label or 
an enzyme. 

46. Method of claim 44, wherein said antibody is a monoclonal antibody. 

47. Metiiod of claim 41 , comprising amplifying RNA which codes for said protein. 

48. Method of claim 47, wherein said amplifying comprises carrying out polymerase 
chain reaction. 

49. Method of claim 41, comprising contacting said sample with a nucleic acid 
molecule which specifically hybridizes to a nucleic acid molecule which codes for or expresses 
said protein. 

50. Method of claim 4 1 , comprising assaying said sample for shed protein. 

5 1 . Method of claim 4 1 , comprising assaying said sample for antibodies specific for 
said CT7 protein, by contacting said sanq)le with CT7 protein. 
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52. Mefliod for (Bagnosing a cancerous Condition comprising ass^ 

fiom a subject for an immunoreactive cell specific for a peptide drnved ftom CT7, complexed 
to an MHC molecule, presence of said immunoreactive cell being indicative of said cancerous 
condition. 

53. An isolated nucleic acid molecule which racodes a piotdn and which has a 
cbn^larientaiy sequence which hybridizes, under stringent conditions, to at least one of the 
nucleotide sequences set forth at SEQ ID NO: 5, 6, 7 or 8: 

54. Theisolatednucleicacidmoleculeofclaim53,wheremsaidproteinistheprotein 

encoded by the nuclebtide sequence of SEQ ID NO: 5, 6, 7 or 8. 

55. Theisolatednucldcacidmoleculeofclaim53,selectedfiomthegroupconsisting 
of nucleic acid molecule comprising the nucleotide sequence of SEQ ID NO: 5, 6, 7 or 8. 

56. Expression vector comprising the isolated nucleic acid molecule of claim 54, 
operably linked to a promoter. 

57. Expression vector comprising the isolated nucleic acid molecule of claim 55, 
operably linked to a promoter. 

58. Recombinantcellcomprisingthe expression vector of claim 56. 

59. Recombinantcell comprising the expression vector of claim 57. 

60. Recombinant cell comprising the isolated nucleic acid molecule of claim 54. 

61 . Recombinant cell comprising the isolated nucleic acid molecule of claim 55 . 

62. Recombinant cell of claun 58, furflier comprising an expression vector which 
contains a nucleic acid molecule encoding a cytokine, opa:ably linked to a promoter. 

63. Recombinant cell of claim 59, further comprising an expr^on vector which 
contains a nucleic acid molecule encoding a cytokine, operably linked to a promoter. 
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64. Recombinant cell of claim 60, further conq)rising a nucleic acid molecule which 
encodes a cytokine. 

65. Recombinant cell of claim 61, further comprising a nucleic acid molecule which 
encodes a cytokine. 

66. The recombinant cell of claim 62, 63, 64, or 65, wherein said cytokine is 
interleukin. 

67. The recombinant cell of claim 66, wherein said interleukin is lL-2, lL-4, or IL- 

12. 

68. The recombinant cell of claim 58, 59, 60, or 6 1 , wherein said recombinant cell 
is a eukaiyotic cell. 

69. The recombinant cell of claim 68, which has been rendered non-proliferative. 

70. The recombinant cell of claim 68, wherein said cell is a fibroblast, 

71. Expression vector comprising a mutated or attenuated virus and the isolated 
nucleic acid molecule of claim 53, 54 or 55. 

72. The expression vector of claim 71, wherein said virus is adenovirus, adeno 
associated virus, or vaccinia virus. 

73 . Expression system usefid in making a recombinant cell, comprising: 

(i) a first vector which encodes the protein encoded by the isolated nucleic 
acid molecule of claim 53, 54 or 55, and 

(ii) a second vector which either (a) encodes an MHC or HL A molecule or (b) 
encodes an interleukin. 

74. An isolated cancer associated antigen comprising the amino acid sequence 
encoded by SEQ ID NO: 5, 6, 7 or 8. 
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75. Composition comprising the isolated canc^ associated antigen of claim 74, and 
a pharmaceutically accq)table adjuvant 

76. The composition of claim 75, whwein said adjuvant is a cytokine, a saponin, or 
GM-CSF. 

77. (;i)mpositioncon:q)rising at least one peptide consisting of an amino acid seque^^ 
of from 8 to 25 amino acids concatmated to each oflier in the isolated cancer associated antigen 
of claim 74, and a pharmaceutically accq)table adjuvant 

78. The composition of claim 77, v^iereiri said adjuvant is a saponin, a cytokine, or 
GM-CSF. 

79. The composition of claim 77, conq)rising a pluraUty of MHC binding peptides. 

80. Composition comprising an expression yector which encodes at least one peptide 
consisting of an amino acid sequrace of from 8 to 25 amino acids concatenated to each other in 
the isolate cancer associated antigen of claim 74, and pharmaceutically acceptable adjuvant 

81. The composition of claim 80, wherein said e}q}ression vector encodes a plurahty 
ofpeptides. 

82. Composition useM in treating a subject afflicted with a cancer, comprising the 
recombinant cell of claim 69 and a pharmacologically acceptable adjuvant. 

83. The composition of claim 82, wherein said recombinant cell expresses an HLA 
or MHC molecule. 

84. The composition of claim 82, wherein said recombinant cell is a hmnan cell. 

85. The composition of claim 77, further comprising at least one MHC or HLA 
molecule. 



29 



wo 99/54738 



PCTAJS99A)5766 



86. Isolated antibody which specifically binds to the isolated cancer associz^ed 
antigen of claim 74, 

87. The isolated antibody of claim 86, wherein said antibody is a monoclonal 
antibody. 

88. A method for screening for possible presence of a pathological condition, 
comprising assaying a sample fix>m a patient believed to have a pathological condition for 
antibodies specific to at least one of the cancer associated antigens encoded by SEQ ID NOS: 4, 
5, 6, 7 or 8, presence of said antibodies being indicative of possible presence of said pathological 
condition. 

89. The method of claim 88, wherein said pathological condition is cancer. 

90. The method ofclaim 89, wherein said cancer is melanoma. 

91 . The method ofclaim 90, fiuther comprising contacting said sample to purified 
cancer associated antigm encoded by SEQ ID NO: 4, 5, 6, 7 or 8. 

92. A method for screening for possible presence of a pathological condition in a 
subject, comprising assaying a sample taken firom said subject for expression of a nucleic acid 
molecxile, the nucleotide sequence of which comprises SEQ ID NO: 5, 6, 7 or 8, expression of 
said nucleic acid molecule being indicative of possible presence of said pathological condition. 

93. The method of claim 92, wherein said pathological condition is cancer. 

94. The method ofclaim 92, comprismg d^ermining expression via polymerase chain 
reaction. 

95. The method ofclaim 92, comprising determining expression by contactmg said 
sample with at least one of SEQ ID NO: 1 1, 12, 13 or 14. 
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96. A m^od for det^inining regression, progression of onset of a cancerous 
condition comprising monitoring a sanq)le from a patirat with said cancmus condition for a 
parameter selected fiom the groiq) consisting of 0) a cancer associated antig^ ^coded by SEQ 
lb NO: 3, 4, 5 or 6, (ii) a peptide daived fiom said cancer associated antigen, (iii) cytolytic T 
cells specific for said peptide and an MHC molecule with which it non-covalently complexes, 
and (iv) antibodies specific for said canca* associated antigen, wherein amount of said parameter 
is indicative of progression or regression or onset of said cancerous condition. 

97. Theniethodofclaim96, wherein said sample is a body fluid or exudate. 

98. The method of claim 96 , wherein said sample is a tissue, 

99. The method of claim 96, conq)rising contacting said sample with an antibody 
which sjjecifically binds with said protein or pq)tide. 

1 00. The method of claim 99, wherein said antibody is labelled with a radioactive label 
or an enzyme. 

101 . The method of claim 99, wherein said antibody is a monoclonal antibody. 

102. The method of claim 96, comprising ampUfying RNA which codes for said 

protein. 

103. The method of claim 102, wherein said amplifying comprises carrying out 
polymerase chain reaction. 

104. The method of claim 96, comprising contacting said sample with a nucleic acid 
molecule ^ch specifically hybridizes to a nucleic acid molecule which codes for or expresses 
said protein. 

105. The method of claim 96, comprising assaying said sample for shed cancer 
associated antigoi. 
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1 06. The method of claim 96, comprising assaying said sample for antibodies specific 
for said canca: associated antigen, by contacting said sample with said cancer associated antigen. 

107. Method for screening for a cancerous condition comprising assaying a sample 
taken fix>m a subject for an imnlunoreactive cell specific for a peptide derived from a cancer 
associated antigen encoded by SEQ ID NO: 4, 5, 6, 7 or 8 complexed to an MHC molecule, 
presence of said immunoreactive cell being indicative of said cancerous condition. 

1 08. An isolated nucleic add molecule consisting of a nucleotide sequence defined by 
SEQ ID NO: 9, 10, 1 1, 12, 13 or 14. 

109. Kit useful in determining expression of a cancer associated antigen, comprising 
a sq)arate portion of each of (i) the nucleotide sequences defined by SEQ ID NOS: 9 and 1 0, (ii) 
the nucleotide sequences defined by SEQ ID NOS: 1 1 and 12, and (iii) the nucleotide sequences 
defined by SEQ ID NOS: 13 and 14. 
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<210> 1 

<211> 4265 

<212> DNA 

<213> Homo sapiens 

<220> 

<400> 1 

GTCTGAAGGA CCTGAGGCAT TTTGTGACGA GGATCGTCTC AGGTCAGCGG AGGGAGGAGA 60 
CTTATAGACC TATCCAGTCT TCAAGGTGCT CCAGAAAGCA GGAGTTGAAG ACCTGGGTGT 120 
GAGGGACACA TACATCCTAA AAGCACCACA GCAGAGGAGG CCCAGGCAGT GCCAGGAGTC 180 
AAGGtrTCCCA GAAGACAAAC CCCCTAGGAA GACAGGCGAC CTGTGAGGCC CTAGAGCACC 240 
ACCTTAAGAG AAGAAGAGCT GTAAGCCGGC CTTTGTCAGA GCCATCATGG GGGACAAGGA 300 
TATGCCTACT GCTGGGATGC CGAGTCTTCT CCAGAGTTCC TCTGAGAGTC CTCAGAGTTG 360 
TCCTGAGGGG GAGGACTCCC AGTCTCCTCT CCAGATTCCC CAGAGTTCTC CTGAGAGCGA 420 
CGACACCCTG TATCCTCTCC AGAGTCCTCA GAGTCGTTCT GAGGGGGAGG ACTCCTCGGA 480 
TCCTCTCCAG AGACCTCCTG AGGGGAAGGA CTCCCAGTCT CCTCTCCAGA TTCCCCAGAG 540 
TTCTCCTGAG GGCGACGACA CCCAGTCTCC TCTCCAGAAT TCTCAGAGTT CTCCTGAGGG 600 
GAAGGACTCC CTGTCTCCTC TAGAGATTTC TCAGAGCCCT CCTGAGGGTG AGGATGTCCA 660 
GTCTGCTCTG CAGAATCCTG CGAGTTCCTT CTTCTCCTCT GCTTTATTGA GTATTTTCCA 720 
GAGTTCCCCT GAGAGTATTC AAAGTCCTTT TGAGGGTTTT CCCCAGTCTG TTCTCCAGAT 780 
TCCTGTGAGC GCCGCCTCCT CCTCCACTTT AGTGAGTATT TTCCAGAGTT CCCCTGAGAG 840 
TACTCAAAGT CCTTTTGAGG GTTTTCCCCA GTCTCCACTC CAGATTCCTG TGAGCCGCTC 900 
CTTCTCCTCC ACTTTATTGA GTATTTTCCA GAGTTCCCCT GAGAGAAGTC AGAGAACTTC 960 
TGAGGGTTTT GCACAGTCTC CTCTCCAGAT TCCTGTGAGC TCCTCCTCGT CCTCCACTTT 1020 
ACTGAGTCTT TTCdAGAGTT CCCCTGAGAG AACTCAGAGT ACTTTTGAGG GTTTTCCCCA 1080 
GTCTCCACTC CAGATTCCTG TGAGCCGCTC CTTCTCCTCC ACTTTATTGA GTATTTTCCA 1140 
GAGTTCCCCT GAGAGAAGTC AGAGTACTTT TGAGGGTTTT GCCCAGTCTC CTCTCCAGAT 1200 
TCCTGTGAGC CCCTCCTTCT CCTCCACTTT AGTGAGTATT TTCCAGAGTT CCCCTGAGAG 1260 
AACTCAGAGT ACTTTTGAGG GTTTTCCCCA GTCTCCTCTC CAGATTCCTG TGAGCTCCTC 1320 
CTTCTCCTCC ACTTTATTGA GTCTTTTCCA GAGTTCCCCT GAGAGAAGTC AGAGTACTTT 1380 
TGAGGGTTTT GCCCAGTCTC CTCTCCAGAT TCCTGGAAGC CCCTCCTTCT CCTCCACTTT 1440 
ACTGAGTCTT TTCCAGAGTT CCCCTGAGAG AACTCAGAGT ACTTTTGAGG GTTTTCCCCA 1500 
GTCTCCTCTC CAGATTCCTA TGAGCTCCTC CTTCTCCTCT ACTTTATTGA GTATTTTACA 1560 
GAGTTCTCCT GAGAGTGCtC AAAGTGCTTT TGAGGGTTTT GCCCAGTCTC CTCTCCAGAT 1620 
TCCTGTGAGC TCCTCTTTCT CCTACACTTT ATTGAGTCTT TTCCAGAGTT CCCCTGAGAG 1680 
AACTCAGAGT ACTTTTGAGG GTTTTCCCCA GTCTCCTCTC CAGATTCCTG TGAGCTCCTC 1740 
CtCCTCCTCC TCCACTTTAT TGAGTCTTTT CCAGAGTTCC CCTGAGTGTA CTCAAAGTAC 1800 
TTTTGAGGGT TTTCCCCAGT CTCCTCTCCA GATTCCTCAG AGTCCTCCTG AAGGGGAGAA 1860 
TACCCATTCT CCTCTCCAGA TTGTTCCAAG TCTTCCTGAG TGGGAGGACT CCCTGTCTCC 1920 
TCACTACTTT CCTCAGAGCC CTCCTCAGGG GGAGGACTCC CTATCTCCTC ACTACTTTCC 1980 
TCAGAGCCCT CCTCAGGGGG AGGACTCCCT GTCTCCTCAC TACTTTCCTC AGAGCCCTCA 2040 
GGGGGAGGAC TCCCTGTCTC CTCACTACTT TCCTCAGAGC CCTCCTCAGG GGGAGGACTC 2100 
CATGTCTCCT CTCTACTTTC CTCAGAGTCC TCTTCAGGGG GAGGAATTCC AGTCTTCTCT 2160 
CCAGAGCCCT GTGAGCATCT GCTCCTCCTC CACTCCATCC AGTCTTCCCC AGAGTTTCCC 2220 
TGAGAGTTCT CAGAGTCCTC CTGAGGGGCC TGTCCAGTCT CCTCTCCATA GTCCTCAGAG 2280 
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CCCTCCTGAG 
GGAGGATTCC 
GTCTTCTCTC 
CTTTCCTCAG 
TATCTGCTCC 
TCCTCCTGAG 
CACTTTAGCG 
TGCCCAGTCT 
TTCCCAGAGT 
TTCCCCTGAG 
CCCATTCAGT 
GCTAGAGAGT 
TTATACACTG 
GAAGCAGCCT 
CTTTCCTGTG 
GAGAGAAGTG 
GGGGTGTCTG 
TATCATCTTC 
AATAGGGGTG 
TAAAGTTTGG 
TCGTTACGAA 
AGAGTTTTTG 
TGCTTTGAAA 
TGCCACAGAA 
AGGGCAGATT 
CTGGTTGAGG 
GGGGTTTACC 
TAAATAGCTT 
GTTTAAGAGT 
GGGAAAACCT 
ATTTTCTtGA 
TAATGTTTGC 
CTGGTTTGCT 
CAGTG 



GGGATGCACT 
CTGTCTCCTC 
CATTTTCCTC 
TTTCCTCCTC 
TCCTCCACTT 
GGGCCTGCTC 
AGTCTTCTCC 
CCTCTCCAGA 
TCTCCTGTGA 
AGTCCTCTCC 
GAAGAGTCCA 
GATTCCTTGA 
GATGAT^GG 
ATCACAAAGG 
ATCTTCAGGA 
GACCCTGATG 
AGTGATGAGC 
ATAAAGGGCA 
CGTGCTGGGA 
GTGCAGGAAC 
TTCCTGTGGG 
GCCATGCTAA 
GATGTGGAAG 
AGTGCAAGCT 
CTTCCCTCTG 
CTGGAGAGAA 
TGTTTTACTT 
CAGAATCCTA 
AACAGTTTGA 
TCTGCCTCAT 
AACTGTGAAG 
ATTTCCTCAG 
TGGCTTACGT 



CCCAATCTCC 
TCCAAATTCC 
AGAGTCCTCC 
AGGGGGAGGA 
CTTTGAGTCT 
AGTCTCCTCT 
AAAGTTCCCA 
GTCCTGTGAG 
GCTCCTTCCC 
AGAGTCCTGT 
GCAGCCCAGT 
CAGACAGCGA 
TGGACGAGtT 
CAGAGATGCT 
AAGCCCGTGA 
ACTCCTATGT 
AGGGCATGTC 
CCTATGCCTC 
GGGAGCACTT 
ATTACCTAGA 
GTCCAAGAGC 
AGAATACCGT 
AGAGAGCGCA 
CCAGTGTCAT 
AGTTTGAAGG 
CACAGTGCTA 
TTGGGTATTT 
GTTTATGCAC 
TATTTTGTAA 
TTTGTGATGT 
GAACTCTGCA 
GTCCTTTAGT 
AAGAAAGTCG 



TCTCCAGAGT 
TCAGAGTCCT 
TGAGTGGGAG 
CTTCCAGTCT 
TCCCCAGAGT 
CCAGAGiiCCT 
TGAGAGTCCT 
CTCCTTCCCC 
CTCCTCCACT 
GATCTCCTTG 
AGATGAATAT 
GTCCTTGATA 
GGCGCGGTTT 
GACGAATGTC 
GTTCATAGAG 
CTTTGTAAAC 
CCAGAACCGC 
TGAGGAGGTC 
TGCCTTTGGG 
GTACCGGGAG 
TCATTCAGAA 
CCCTATTACC 
GGCCATAATT 
GTCCCCCAGC 
GGGCAGTCGA 
TTTGCATTTC 
TTCAAATGCT 
ATGAGTCGCA 
AAACAAAAAC 
GTCACAGGTT 
GTTAAATAGT 
CTGTTGTTCT 
AAGAAAGtAA 



CCTGAGAGTG 
CTTGAGGGAG 
GACTCCCTCT 
TCTCTCCAGA 
TTCCCTGAGA 
GTCAGCTCCT 
CAGAGTCCTC 
TCCTCCACTT 
TCATCGAGTC 
TCCTCCTCCA 
ACAAGTTCCT 
GAGAGCGAGC 
CTTCTCCTCA 
ATCAGCAGGT 
ATACTTTTTG 
ACATtAGACC 
CTCCTGATTC 
ATCTGGGATG 
GAGCCCAGGG 
GTGCCCAACT 
GTCATTAAGA 
TTTCCATCCT 
GACACCACAG 
TTCTCTTCTG 
GTTTCTACGT 
TGTTCCATAT 
TTTCCTATTA 
CATGTATTGC 
ACACCCAAAC 
AATGTGGTGT 
GGAATAAAGT 
TGAAAACTAA 
ACTGTAATAA 



CTCCTGAGGG 
AGGACTCCCT 
CTCCTCTCCA 
GTCCTGTGAG 
GTCCTCAGAG 
TCTTCTCCTA 
CTGAGGGGCC 
CATCGAGTCT 
TTTCCAAGAG 
CTTCATTGAG 
CAGACACCTT 
CCTTGTTCAC 
AATATCAAGT 
ACACGGGCTA 
GCATTTCCCT 
TCACCTCTGA 
TTATTCTGAG 
TGCTGAGTGG 
AGCTCCTCAC 
CTTCTCCTCC 
GGAAAGTAGT 
CTTACAAGGA 
ATGATTCGAC 
AGTGAAGTCT 
GGTGGAGGGC 
GGGTAGTTAT 
ATAACAGGTT 
TGTTTTTCTG 
ACACCACATT 
TACTGTAGGA 
AAAGGATTGT 
AGATACATAC 
ATAAAAGTGT 



2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4265 
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Gly Asp 


Lys 


Asp 


Met 


Pro 


Thr 


Ala 


Gly 


Met Pro 


Ser 


Leu 


Leu 


Gin 
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15 




Ser 


Ser 


Ser 


Glu 


Ser 


Pro 


Gin 


Ser 


Cys 


Pro 


Glu Gly 


Glu 


Asp Ser 


Gin 








20 










25 








30 






Ser 


Pro 


Leu 


Gin 


He 


Pro 


Gin 


Ser 


Ser 


Pro 


Glu Ser 


Asp 


Asp Thr 


Leu 






35 










40 








45 








Tyr 


Pro 


Leu 


Gin 


Ser 


Pro 


Gin 


Ser 


Arg 


Ser 


Glu Gly 


Glu 


Asp Ser 


Ser 


50 










55 








60 










Asp 


Pro 


Leu 


Gin 


Arg 


Pro 


Pro 


Glu 


Gly 


Lys 


Asp Ser 


Gin 


Ser 


Pro 


Leu 


65 










70 










75 








80 


Gin 


lie 


Pro 


Gin 


Ser 


Ser 


Pro 


Glu 


Gly 


Asp 


Asp Thr 


Gin 


Ser 


Pro 


Leu 










85 










90 








95 




Gin 


Asn Ser 


Gin 


Ser 


Ser 


Pro 


Glu 


Gly 


Lys 


Asp Ser 


Leu 


Ser 


Pro 


Leu 








100 










105 








110 






Glu 


He 


Ser 


Gin 


Ser 


Pro 


Pro 


Glu 


Gly 


Glu 


Asp Val 


Gin 


Ser 


Pro 


Leu 






115 










120 








125 








Gin 


Asn 


Pro 


Ala 


Ser 


Ser 


Phe 


Phe 


Ser 


Ser 


Ala Leu 


Leu 


Ser 


He 


Phe 




130 










135 








140 










Gin 


Ser 


Ser 


Pro 


Glu 


Ser 


He 


Gin 


Ser 


Pro 


Phe Glu 


Gly 


Phe 


Pro 


Gin 


145 










150 










155 








160 


Ser 


Val 


Leu 


Gin 


11 


Pro 


Val 


Ser 


Ala 


Ala 


Ser Ser 


Ser 


Thr 


Leu 


Val 










165 










170 








175 
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Ser lie Phe Gin Ser Ser Pro Glu Ser Thr Gin Ser Pro Phe Glu Gly 

180 185 190 

Ph Pro Gin Ser Pro Leu Gin He Pro Val Ser Arg Ser Phe Ser Ser 

195 200 205 

Thr Leu Leu Ser He Phe Gin Ser Ser Pro Glu Arg. Ser Gin Arg Thr 

210 215 . 220 

Ser Glu Gly Phe Ala Gin Ser Pro Leu Gin He Pro Val Ser Ser Ser 
225 230 235 240 

Ser Ser Ser Thr Leu Leu Ser Leu Phe Gin Ser Ser Pro Glu Arg Thr 

245 250 255 

Gin Ser Thr Phe Glu Gly Phe Pro Gin Ser Pro Leu Gin He Pro Val 

260 265 270 

Ser Arg Ser Phe Ser Ser Thr Leu Leu Ser He Phe Gin Ser Ser Pro 

275 280 285 

Glu Arg Thr Gin Ser Thr Phe Glu Gly Phe Ala Gin Ser Pro Leu Gin 

290 295 300 

He Pro Val Ser Pro Ser Phe Ser Ser Thr Leu Val Ser He Phe Gin 
305 310 . 315 320 

Ser Ser Pro Glu Arg Thr Gin Ser Thr Phe Glu Gly Phe Pro Gin Ser 

325 330 335 

Pro Leu Gin He Pro Val Ser Ser Ser Phe Ser Ser Thr Leu Leu Ser 

340 345 350 

Leu Phe Gin Ser Ser Pro Glu Arg Thr Gin Ser. Thr Phe Glu Gly Phe 

355 360 365 ~ 

Pro Gin Ser Pro Leu Gin He Pro Gly Ser Pro Ser Phe Ser Ser Thr 

370 375 380 

Leu Leu Ser Leu Phe Gin Ser Ser Pro Glu Arg Thr His Ser Thr Phe 
385 390 395 400 

Glu Gly Phe Pro Gin Ser Pro Leu Gin He Pro Met Thr Ser Ser Phe 

405 410 415 

Ser Ser Thr Leii Leu Ser He Leu Gin Ser Ser Pro Glu Ser Ala Gin 

420 425 430 

Ser Ala Phe Glu Gly Phe Pro Gin Ser Pro Leu Gin He Pro Val Ser 

. 435 440 445 

Ser Ser Phe Ser Tyr Thr Leu Leu Ser Leu Phe Gin Ser Ser Pro Glu 

450 .455 . 460 

Arg Thr His Ser Thr Phe Glu Gly Phe Pro Gin Ser Pro Leu Gin He 
465 470 475 480 

Pro Val Ser Ser Ser Ser Ser Ser Ser Thr Leu Leu Ser Leu Phe Gin 

485 490 495 

Ser Ser Pro Glu Cys Thr Gin Ser Thr Phe Glu Gly Phe Pro Gin Ser 

500 505 510 

Pro Leu Gin He Pro Gin Ser Pro Pro Glu Gly Glu Asn Thr His Ser 

515 520 525 

Pro Leu Gin He Val Pro Ser Leu Pro Glu Trp Glu Asp Ser Leu Ser 

530 535 540 

Pro His Tyr Phe Pro Gin Ser Pro Pro Gin Gly Glu Asp Ser Leu Ser 
545 550 555 560 

Pro His Tyr Phe Pro Gin Ser Pro Pro Gin Gly Glu Asp Ser Leu Ser 

565 ^ 570 575 

Pro His Tyr Phe Pro Gin Ser Pro Gin Gly Glu Asp Ser Leu Ser Pro 

580 585 590 

His Tyr Phe Pro Gin Ser Pro Pro Gin Gly Glu Asp Ser Met Ser Pro 

595 600 605 

Leu Tyr Phe Pro Gin Ser Pro Leu Gin Gly Glu Glu Phe Gin Ser Ser 

610 . .615 620 

Leu Gin Ser Pro Val Ser He Cys Ser Ser Ser Thr Pro Ser Ser Leu 
.625. 630 635 640 

Pro Gin Ser Phe Pro Glu Ser Ser Gin Ser Pro Pro Glu Gly Pro Val 

645 650 655 

Gin S r Pro Leu His Ser Pro Gin Ser Pro Pro Glu Gly Met His Ser 

660 665 670 

Gin Ser Pro Leu Gin Ser Pro Glu Ser Ala Pro Glu Gly Glu Asp Ser 
675 680 . 685 
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Leu Ser Pro Leu Gin lie Pro Gin Ser Pro Leu Glu Gly Glu Asp Ser 

690 695 700 

Leu Ser Ser Leu His Phe Pro Gin Ser Pro Pro Glu Trp Glu Asp Ser 
705 710 715 720 

Leu Ser Pro Leu His Phe Pro Gin Phe Pro Pro Gin Gly Glu Asp Phe 

725 730 . 735 

Gin Ser Ser Leu Gin Ser Pro Val Ser lie Cys Ser Ser Ser Thr Ser 

740 745 750 

Leu Ser Leu Pro Gin Ser Phe Pro Glu Ser Pro Gin Ser Pro Pro Glu 

755 760 765 

Gly Pro Ala Gin Ser Pro Leu Gin Arg Pro Val Ser Ser Phe Phe Ser 

770 775 780 

Tyr Thr Leu Ala Ser Leu Leu Gin Ser Ser His Glu Ser Pro Gin Ser 
785 790 795 800 

Pro Pro Glu Gly Pro Ala Gin Ser Pro Leu Gin Ser Pro Val Ser Ser 

805 810 815 

Phe Pro Ser Ser Thr Ser Ser Ser Leu Ser Gin Ser Ser Pro Val Ser 

820 825 830 

Ser Phe Pro Ser Ser Thr Ser Ser Ser Leu Ser Lys Ser Ser Pro Glu 

835 840 845 

Ser Pro Leu Gin Ser Pro Val lie Ser Phe Ser Ser Ser Thr Ser Leu 

850 855 860 

Ser Pro Phe Ser Glu Glu Ser Ser Ser Pro Val Asp Glu Tyr Thr Ser 
865 870 875 880 

Ser Ser Asp Thr Leu Leu Glu Ser Asp Ser Leu Thr Asp Ser Glu Ser 

885 890 895 

Leu lie Glu Ser Glu Pro Leu Phe Thr Tyr Thr Leu Asp Glu Lys Val 

900 905 910 

Asp Glu Leu Ala Arg Phe Leu Leu Leu Lys Tyr Gin Val Lys Gin Pro 

915 920 925 

He Thr Lys Ala Glu Met Leu Thr Asn Val He Ser Arg Tyr Thr Gly 

930 935 940 

Tyr Phe Pro Val He Phe Arg Lys Ala Arg Glu Phe He Glu He Leu 
945 950 955 960 

Phe Gly He Ser Leu Arg Glu Val Asp Pro Asp Asp Ser Tyr Val Phe 

965 970 975 

Val Asn Thr Leu Asp Leu Thr Ser Glu Gly Cys Leu Ser Asp Glu Gin 

980 985 990 

Gly Met Ser Gin Asn Arg Leu Leu He Leu He Leu Ser He He Phe 

995 1000 1005 

He Lys Gly Thr Tyr Ala Ser Glu Glu Val He Trp Asp Val Leu Ser 

1010 1015 1020 

Gly He Gly Val Arg Ala Gly Arg Glu His Phe Ala Phe Gly Glu Pro 
1025 1030 1035 1040 

Arg Glu Leu Leu Thr Lys Val Trp Val Gin Glu His Tyr Leu Glu Tyr 

1045 1050 1055 

Arg Glu Val Pro Asn Ser Ser Pro Pro Arg Tyr Glu Phe Leu Trp Gly 

1060 1065 1070 

Pro Arg Ala His Ser Glu Val He Lys Arg Lys Val Val Glu Phe Leu 

1075 1080 1085 

Ala Met Leu Lys Asn Thr Val Pro He Thr Phe Pro Ser Ser Tyr Lys 

1090 1095 1100 

Asp Ala Leu Lys Asp Val Glu Glu Arg Ala Gin Ala He He Asp Thr 
1105 1110 1115 1120 

Thr Asp Asp Ser Thr Ala Thr Glu Ser Ala Ser Ser Ser Val Met Ser 

1125 1130 1135 

Pro Ser Phe Ser Ser Glu 
1140 
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<210> 
<211> 
<212> 
<213> 
<220> 
<400> 



3 
7 

PRT 



Homp sapiens 



3 



Pro Gin Ser Pro Leu Gin He 
1 5 



<210> 4 

<211> 4159 

<212> DNA 

<213> Homo sapiens 

<220> 

<400> 4 

GGTGGATGCG TTTGGGTTGT AGCTAGGCTT TTTCTTTTCT TTCTCTTTTA AAACACATCT 60 
AGACAAGGAA AAAACAAGCC TCGGATCTGA TTTTTCACTC CTCGTTCTTG TGCTTGGTTC 120 
TTACTGTGtT TGTGTATTTT AAAGGCGAGA AGACGAGGGG AACAAAACCA GCTGGATCCA ISO 
TCCATCACCG TGGGTGGTTT TAATTTTTCG TTTTTTCTCG TTATTTTTTT TTAAACAACC 240 
ACTCTTCACA ATGAACAAAC TGTATATCGG AAACCTCAGC GAGAACGCCG CCCCCTCGGA 300 
CCTAGAAAGT ATCTTCAAGG ACGCCAAGAT CCCGGTGTCG GGACCGTTCC TGGTGAAGAC 360 
TGGCTACGCG TTCGTGGACT GCCCGGACGA GAGCTGGGCC CTCAAGGCCA TCGAGGCGGT 420 
TTCAGGTAAA ATAGAACTGC ACGGGAAACC CATAGAAGTT GAGCACTCGG TCCCAAAAAG 480 
GCAAAGGATT CGGAAACTTC AGATACGAAA TATCCCGCCT CATTTACAGT GGGAGGTGCT 540 
GGATAGTTTA CTAGTCCAGT ATGGAGTGGT GGAGAGCTGT GAGCAAGTGA ACACTGACTC 600 
GGAAACTGCA GTTGTAAATG TAACCTATTC CAGTAAGGAC CAAGCTAGAC AAGCACTAGA 660 
CAAACTGAAT GGATTTCAGT TAGAGAATTT CACCTTGAAA GTAGCCTATA TCCCTGATGA 720 
AATGGCCGCC CAGCAAAACC CCTTGCAGCA GCCCCGAGGT CGCCGGGGGC TTGGGCAGAG 780 
GGGCTCCTCA AGGCAGGGGT CTCCAGGATC CGTATCCAAG CAGAAACCAT GTGATTTGCC 840 
TCTGCGCCTG CTGGTTCCCA CCCAATTTGT TGGAGCCATC ATAGGAAAAG AAGGTGCCAC 900 
CATTCGGAAC ATCACGAAAC AGACCCAGTC TAAAATCGAT GTCCACCGTA AAGAAAATGC 960 
GGGGGGTGCT GAGAAGTCGA TTACTATCCT CTCTACTCCT GAAGGCACCT CTGCGGCTTG 1Q20 
TAAGTCTATT CTGGAGATTA TGCATAAGGA AGCTCAAGAT ATAAAATTCA CAGAAGAGAT 1080 
CCCCTTGAAG ATTTTAGCTC ATAATAACTT TGTTGGACGT CTTATTGGTA AAGAAGGAAG . 1140 
AAATCTTAAA AAAATTGAGC AAGACACAGA CACTAAAATC ACGATATCTC CATTGCAGGA 1200 
ATTGACGCTG TATAATCCAG AACGCACTAT TACAGTTAAA GGCAATGCTG AGACATGTGC 1260 
CAAAGCTGAG GAGGAGATCA TGAAGAAAAT CAGGGAGTCT TATGAAAATG ATATTGCTTC 1320 
TATGAATCTT CAAGCACATT TAATTCCTGG ATTAAATCTG AACGCCTTGG GTCTGTTCCC 1380 
ACCCACTTCA GGGATGCCAC CTCCCACCTC AGGGCCCCCT TCAGCCATGA CTCCTCCCTA 1440 
CCCGCAGTtT ;GAGCAATCAG AAACGGAGAC TGfTTCATCAG TTTATCCCAG CTCTATCAGt 1500 
CGGTGCCATC ATCGGCAAGC AGGGCCAGCA CATCAAGCAG CTTTCTCGCT TTGCTGGAGC 1560 
TTCAATTAAG ATTGCTCCAG CGGAAGCACC AGATGCTAAA GTGAGGATGG TGATTATCAC 1620 
TGGACCACCA GAGGCTCAGT TCAAGGCTCA GGGAAGAATT TATGGAAAAA TTAAAGAAGA 1680 
AAACTTTGTT AGTCCTAAAG AAGAGGTGAA ACTTGAAGCT CATATCAGAG TGCCATCCTT 1740 
TGCTGCTGGC AGAGTTATTG GAAAAGGAGG CAAAACGGTG AATGAACTTC AGAATTTGTC 1800 
AAGTGCAGAA GTTGTTGTCC CTCGTGACCA GACACCTGAT GAGAATGACC AAGTGGTTGT 1860 
CAAAATAACT GGTCACTTCT ATGCTTGCCA GGTTGCCCAG AGAAAAATTC AGGAAATTCT 1920 
GACTCAGGTA AAGCAGCACC AACAACAGAA GGCTCTGCAA AGTGGACCAC CTCAGTCAAG 1980 
ACGGAAGTAA AGGCTCAGGA AACAGCCCAC CACAGAGGCA GATGCCAAAC CAAAGACAGA 2040 
TTGCTTAACC AACAGATGGG CGCTGACCCC CTATCCAGAA TCACATGCAC AAGTTTTTAC 2100 
CTAGCCAGTT GTTTCTGAGG ACCAGGCAAC TTTTGAACTC CTGTCTCTGT GAGAATGTAT 2160 
ACTTTATGCT CtCTGAAATG TATGACACCC AGCTTTAAAA CAAACAAACA AACAAACAAA 2220 
AAAAGGGTGG GGGAGGGAGG GAAAGAGAAG AGCTCTGCAC TTCCCTTTGT TGTAGTCTCA 2280 
CAGTATAACA GATATTCTAA TTCTTCTTAA TATtCCCCCA TAATGCCAGA AATTGGCTTA 2340 
ATGATGCTTT CACTAAATTC ATCAAATAGA TTGCTCCTAA ATCCAATTGT TAAAATTGGA 2400 
TCAGAATAAT TATCACAGGA ACTTAAATGT TAAGCCATTA GCATAGAAAA ACTGTTCTCA 2460 
CnTTTATTTT TACCTAACAC TAACATGAGT AACCTAAGGG AAGTGCTGAA TGGTGTTGGC 2520 
AGGGGTATTA AACGTGCATT TTTACTCAAC TACCTCAGGT ATTCAGTAAT ACAATGAAAA 2580 
GCAAAATTGT TCCTTTTTTT TGAAAATTTT ATATACTTTA TAATGATAGA AGTCCAACCG 2640 
TTTTTTAAAA AATAAATTTA AAATTTAACA GCAATCAGCT AACAGGCAAA TTAAGATTTT 2700 
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TACTTCTGGC TGGTGACAGT AAAGCTGGAA AATTAATTTC AGGGTTTTTT GAGGCTTTTG 2760 
ACACAGTTAT TAGTTAAATC AAATGTTCAA AAATACGGAG CAGTGCCTAG TATCTGGAGA 2820 
GCAGCACTAC CATTTATTCT TTCATTTATA GTTGGGAAAG TTTTTGACGG TACTAACAAA 2880 
GTGGTCGCAG GAGATTTTGG AACGGCTGGT TTAAATGGCT TCAGGAGACT TCAGTTTTTT 2940 
GTTTAGCTAC ATGATTGAAT GCATAATAAA TGCTTTGTGC TTCTGACTAT CAATACCTAA 3000 
AGAAAGTGCA TCAGTGAAGA GATGCAAGAC TTTCAACTGA CTGGCAAAAA GCAAGCTTTA 3060 
GCTTGTCTTA TAGGATGCTT AGTTTGCCAC TACACTTCAG ACCAATGGGA CAGTCATAGA 3120 
TGGTGTGACA GTGTTTAAAC GCAACAAAAG GCTACATTTC CATGGGGCCA GCACTGTCAT 3180 
GAGCCTCACT AAGCTATTTT GAAGATTTTT AAGCACTGAT AAATTAAAAA AAAAAAAAAA 3240 
AAATTAGAGT CCACCTTAAG TAGTAAAGTA TAACAGGATT TCTGTATACT GTGCAATCAG 3300 
TTCTTTGAAA AAAAAGTCAA AAGATAGAGA ATACAAGAAA AGTTTTNGGG ATATAATTTG 3360 
AATGACTGTG AAAACATATG ACCTTTGATA ACGAACTCAT TTGCTCACTC CTTGACAGCA 3420 
AAGCCCAGTA CGTACAATTG TGTTGGGTGT GGGTGGTCTC CAAGGCCACG CTGCTCTCTG 3480 
AATTGATTTT TTGAGTTTTG GNTTGNAAGA TGATCACAGN CATGTTACAC TGATCTTNAA 3540 
GGACATATNT TATAACCCTT TAAAAAAAAA ATCCCCTGCC TCATTCTTAT TTCGAGATGA 3600 
ATTTCGATAC AGACTAGATG TCTTTCTGAA GATCAATTAG ACATTNTGAA AATGATTTAA 3660 
AGTGTTTTCC TTAATGTTCT CTGAAAACAA GTTTCTTTTG TAGTTTTAAC CAAAAAAGTG 3720 
CCCTTTTTGT CACTGGTTTC TCCTAGCATT CATGATTTTT TTTTCACACA ATGAATTAAA 3780 
ATTGCTAAAA TCATGGACTG GCTTTCTGGT TGGATTTCAG GTAAGATGTG TTTAAGGCCA 3840 
GAGCTTTTCT CAGTATTTGA TTTTTTTCCC CAATATTTGA TTTTTTAAAA ATATACACAT 3900 
AGGAGCTGCA TTTAAAACCT GCTGGTTTAA ATTCTGTCAN ATTTCACTTC TAGCCTTTTA 3960 
GTATGGCNAA TCANAATTTA CTTTTACTTA AGCATTTGTA ATTTGGAGTA TCTGGTACTA 4020 
GCTAAGAAAT AATTCNATAA TTGAGTTTTG TACTCNCCAA ANATGGGTCA TTCCTCATGN 4080 
ATAATGTNCC CCCAATGCAG CTTCATTTTC CAGANACCTT GACGCAGGAt AAATTTTTTC 4140 
ATCATTTAGG TCCCCAAAA 4159 



<210> 5 

<21X> 1708 

<212> DNA 

<213> Homo sapiens 

<220> 

<400> 5 

AGGGACGCTG CCGCACCGCC CCAGTTTACC CCGGGGAGCC ATCATGAAGC TGAATGGCCA 60 
CCAGTTGGAG AACCATGCCC TGAAGGTCTC CTACATCCCC GATGAGCAGA TAGCACAGGG 120 
ACCTGAGAAT GGGCGCCGAG GGGGCTTTGG CTCTCGGGGT CAGCCCCGCC AGGGCTCACC 180 
TGTGGCAGCG GGGGCCCCAG CGAAGCAGCA GCAAGTGGAC ATCCCCCTTC GGCTCCTGGT 240 
GCCCACCCAG TATGTGGGTG CCATTATTGG CAAGGAGGGG GCCACCATCC GCAACATCAC 300 
AAAACAGACC CAGTCCAAGA TAGACGTGCA TAGGAAGGAG AACGCAGGTG CAGCTGAAAA 360 
AGCCATCAGT GTGCACTCCA CCCCTGAGGG CTGCTCCTCC GCTTGTAAGA TGATCTTGGA 420 
GATTATdCAT AAAGAGGCTA AGGACACCAA AACGGCTGAC GAGGTTCCCC TGAAGATCCT 480 
GGCCCATAAT AACTTTGTAG GGCGTCTCAT TGGCAAGGAA GGACGGAACC TGAAGAAGGT 540 
AGAGCAAGAT ACCGAGACAA AAATCACCAT CTCCTCdTTG CAAGACCTTA CCCTTTACAA 600 
CCCTGAGAGG ACCATCACTG TGAAGGGGGC CATCGAGAAT TGTTGCAGGG CCGAGCAGGA 660 
AATAATGAAG AAAGTTGGGG AGGCCTATGA GAATGATGTG GCTGCCATGA GCTCTCACCT 720 
GATCCCTGGC CTGAACCTGG CTGCTGTAGG TCTTTTCCCA GC TTCA TCCA GCGCAGTCCC 780 
GCCGCCTCCC AGCAGCGTTA CTGGGGCTGC TCCCTATAGC TCCTTTATGC AGGCTCCCGA 840 
GCAGGAGATG GTGCAGGTGT TTATCCCCGC CCAGGGAGTG GGCGCCATCA TCGGCAAGAA 900 
GGGGCAGCAC ATCAAACAGC TCTCGCGGTT TGCCAGCGCC TCCATCAAGA TTGCACCACC 960 
CGAAACACCT GACTCCAAAG TTCGTATGGT TATCATCACT GGACCGCCAG AGGCCCAATT 1020 
CAAGGCTGAG GGAAGAATCT ATGGCAAACT CAAGGAGGAG AACTTCTTTG GTCCCAAGGA 1080 
GGAAGTGAAG CTGGAGACCC ACATACGTGT GCCAGCATCA GCAGCTGGCC GGGTCATTGG 1140 
CAAAGGTGGA AAAACGGTGA ACGAGTTGCA GAATTTGACG GCAGCTGAGG TGGTAGTACC 1200 
AAGAGACCAG ACCCCTGATG AGAACGACCA GGTCATCGTG AAAATCATCG GACATTTCTA 1260 
TGCCAGTCAG ATGGCTCAAC GGAAGATCCG AGACATCCTG GCCCAGGTTA AGCAGCAGCA 1320 
TCAGAAGGGA CAGAGTAACC AGGCCCAGGC ACGGAGGAAG TGACCAGCCC CTCCCTGTCC 1380 
CTTNGAGTCC AGGACAACAA CGGGCAGAAA TCGAGAGTGT GCTCTCCCCG GCAGGCCTGA 1440 
GAATGAGTGG GAATCCGGGA CACNTGGGCC GGGCTGTAGA TCAGGTTTGC CCACTTGATT 1500 
GAGAAAGATG TTCCAGTGAG GAACCCTGAT CTNTCAGCCC CAAACACCCA CCCAATTGGC 1560 
CCAACACTGT NTGCCCCTCG GGGTGTCAGA AATTNTAGCG CAAGGCACTT TTAAACGTGG 1620 
ATTGTTTAAA GAAGCTCTCC AGGCCCCACC AAGAGGGTGG ATCACACCTC AGTGGGAAGA 1680 
AAAATAAAAT TTCCTTCAGG TTTTAAAA ^"^0^ 
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<210> 6 

<211> 3412 

<212> DNA 

<213> Homo sapiens 

<220> 

<4pO> 6 

GGCAGCGGAG GAGGCGAGGA GCGCCGGGTA CCGGGCCGGG GGAGCCGCGG GCTCTCGGGG 60 
AAGAGACGGA TGATGAACAA GGTTTACMC GGGAACCTGA GCCCCGCCGT CACCGCCGAC - 120 
GACCTCCGGC AGCTCTTTGG GGACAGGAAG CTGCCCCTGG CGGGACAGGT CCTGCTGAAG 180 
TCCGGCTACG CCTTCGTGGA CTACCCCGAC CAGAACTGGG CCATCCGCGC CATCGAGACC 240 
CTCTCGGGTA AAGTGGAATT GCATGGGAAA ATCATGGAAG TTGATTACTC AGTCTCTAAA 300 
AAGCTAAGGA GCAGGAAAAT TCAGATTCGA AACATCCCTC CTCACCTGCA GTGGGAGGTG 360 
TTGGATGGAC TTTTGGCTCA ATATGGGACA GTGGAGAATG TGGAACAAGT CAACACAGAC 420 
ACAGAAACCG CCGTTGTCAA CGTCACMAT GCAACAAGAG AAGAAGCAAA AATAGCCATG 480 
GAGAAGCTAA GCGGGCATCA GTTTGAGAAC TACTCCTTCA AGATTTCCTA CATCCCGGAT 540 
iGAAGAGGTGA GCtCCCCTTC GCCCCCTCAG CGAGCCCAGC GTGGGGACCA CTCTTCCCGG 600 
GAGCAAGGCC ACGCCCCTGG GGGCACTTCT CAGGCCAGAC AGATTGATTT CCCGCTGCGG .660 
ATCCTGGTCC CCACCCAGTT TGTTGGTGCC ATCATCGGAA AGGAGGGCTT GACCATAAAG 720 
AACATCACTA AGCAGACCCA GTCCCGGGTA GATATCCATA GAAAAGAGAA CTCTGGAGCT 780 
GCAGAGAAGC CTGTCACCAT CCATGCCACC CCAGAGGGGA CTTCTGAAGC ATGCCGCATG 840 
ATTCTTGAAA TCATGCAGAA AGAGGCAGAT GAGACCAAAC TAGCCGAAGA GATTCCTCTG 900 
AAAATCTTGG CACACAAtGG CTTGGTTGGA AGACTGATTG GAAAAGAAGG CAGAAATTTG 960 
AAGAAAATTG AACATGAAAC AGGGACCAAG ATAACAATCT CATCTTTGCA GGATTTGAGC 1020 
ATATACAACC CGGAAAGAAC CATCACTGTG AAGGGCACAG TTGAGGCCTG TGCCAGTGCT 1080 
GAGATAGAGA TTATGAAGAA GCTGCGTGAG GCCTTTGAAA ATGATATGCT GGCTGTTAAC 1140 - 
CAACAAGCCA ATCTGATCCC AGGGTTGAAC CTCAGCGCAC TTGGCATCTT TTCAACAGGA 1200 
CTGTCGGTGC TATCTCCACC AGCAGGGCCC CGCGGAGCTC CCCCCGCTGC CCCCTACCAC 1260 
CCCTTCACTA CCCACTCCGG ATACTTCTCC AGCCTGTACC CCCATCACCA GTTTGGCCCG 1320 
TTCCCGCAXC ATCACTCTTA TCCAGAGCAG GAGATTGTGA ATCTCTTCAT CCCAACCCAG 1380 
GCtGTGGGCG CCATCATCGG GAAGAAGGGG GCACACATCA AACAGCTGGC GAGATTCGCC 1440 
OTAGCCTCTA TCAAGATTGC CCCTGCGGAA GGCCCAGACG TCAGCGAAAG GATGGTCATC 1500 
ATCACG<5GGC CACCGGAAGC CCAGTTCAAG GCCCAGGGAC GGATCTTTGG GAAACTGAAA 1560 
GAGGAAAACT TCTTTAACCC CAAAGAAGAA GTGAAGCTGG AAGCGCATAt CAGAGTGCCC 1620 
TCrrCCAGAG CTGGCCGGGT GATTGGCAAA GGTGGCAAGA CCGTGAACGA ACTGCAGAAC 1680 
TTAACCAGTG CAGAAGTCAT CGTGCCTCGT GACCAAACGC CAGATGAAAA TGAGGAAGTG 1740 
ATCGTCAGAA TTATCGGGCA CTTCTTTGCT AGCCAGACTG CACAGCGCAA GATCAGGGAA 1800 
ATTGTACAAC AGGTGAAGCA GCAGGAGCAG AAATAGCCTC AGGGAGTCGC CTCACAGCGC 1860 
AGCAAGTGAG GCTCCCACAG GCACGAGCAA AACAACGGAT GAATGTAGCG CTTCCAACAC 1920 
CTGACAGAAT GAGACCAAAC GCAGCCAGCC AGATCGGGAG CAAAGCAAAG ACCATCTGAG 1980 
GAATGAGAAG TCTGCGGAGG CGGCCAGGGA CTCTGCCGAG GCCCTGAGAA CCCCAGGGGC 2040 
CGAGGAGGGG CGGGGAAGGT CAGCCAGGTT TGCCAGAACC ACCGAGCGCC GCCTCCCGCC 2100 
CCCCAGGGCT TCTGCAGGCT TCAGCCATCC ACTTCACCAT CCACTCGGAT CTCTCCTGAA 2160 
CtCCCACGAC GCTATCCCTT TTAGTTGAAC TAACATAGGT GAACGTGTTC AAAGCCAAGC 2220 - 
AAAATGCACA CCCTTTTTCT GTGGCAAATC GTCTCTGTAC ATGTGTGTAC ATATTAGAAA 2280 
GGGAAGAtGT TAAGATATGT GGCCTGTGGG TTACACAGGG TGCCTGCAGC GGTAATATAT 2340 
TTTAGAAATA ATATATCAAA TAACTCAACT AACTCCAATT TTTAATCAAT T ATTA ATTTT 24 QP 
TtTTTCTTTT TAAAGAGAAA GCAGGCTTTT CTAGACTTTA AAGAATAAAG TCTTTGGGAG 2460 
GtCTCACGGT GTAGAGAGGA GCTTTGAGGC CACCCGCACA AAATTCACCC AGAGGGAAAT 2520 
CTCGTCGGAA GGACACTCAC GGCAGTTCTG GiATCACCTGT GTATGTCAAC AGAAGGGATA 2580 
CCGTCTCCTT GAAGAGGAAA CTCTGTCACT CCTCATGCCT GTCTAGCTCA TACACCCATT 2640 
TCTCTTTGCT TCACAGGTTT TAAACTGGTT TTTTGCATAC TGCTATATAA TTCTCTGTCT 2700 
CTCTCTGTTT ATCTCTCCCC TCCCTCCCCT CCCCTTCTTC TCCATCTCCA TTCTTTTGAA 2760 
TTTCCTCATC CCTCCATCTC AATCCCGTAT CTACGCAGCC CCCCCCCCCC AGGCAAAGCA 2820 
GTGCTCTGAG TATCACATCA CACAAAAGGA ACAAAAGCGA MCACACAAA CCAGCCTCAA 2880 
CTTACACTTG GTTACTCAAA AGAACAAGAG TCAATGGTAC TTGTCCT AGC GTTTTGGAAG 2940 
AGGAAAACAG GAACCCACCA AACCAACCAA TCAACCAAAC AAAGAAAAAA TTCCACAATG 3000 
AAAGAATGTA TTTTGTCTTT TTGCATTTTG GTGTATAAGC CATCAATATT CAGCAAAATG 3060 
ATTCCTTTCT TTAAAAAAAA AAATGTGGAG GAAAGTAGAA ATTTACCAAG GTTGTTGGCC 3120 
CAGGGCGTTA AATTCACAGA TTTTTTTAAC GAGAAAAACA CACAGAAGAA GCTMICTCAG 3180 
GTGTTTTTAC CTCAGCACCT TGCTCTTGTG TTTCCCTTAG AGATTTTGTA AAGCTGATAG 3240 
TTGGAGCATT TTTTTATTTT TTTAATAAAA ATGAGTTGGA AAAAAAATAA GATATCAACT 3300 
GtCAGCCTGG AGAAGGTGAC AGTCCAAGTG TGCAACAGCT GTTCtGAATT GTCTTCCGCT 3360 
AGCCAAGAAC CNATATGGCC TTCTTTTGGA CAAACCTTGA AAATGTTTAT TT 3412 
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<210> 7 

<211> 1946 

<212> DNA 

<213> Homo sapiens 

<220> 

<400> 7 . 

GCTGTAGCGG AGGGGCTGGG GGGCTGCTCT GTCCCCTTCC TTGCGCGCTG CGGCCTCAGC 60 
CCACCCAGAG GCCGGGGTGG GAGGGCGAGT GCTCAGCTTC CCGGGTTAGG AGCCGGAAAA 120 
TTCAAATCCG AAATATTCCA CCCCAGCTCC GATGGGAAGT ACTGGACAGC CTGCTGGCTC 180 
AbrATGGTAC AGTAGAGAAC TGTGAGCAAG TGAACACCGA GAGTGAGACG GCAGTGGTGA 240 
ATGTGACCTA TTCCAACCGG GAGCAGACCA GGCAAGCCAT CATGAAGCTG AATGGCCACG 300 
AGTTGGAGAA CCATGCCCTG AAGGTCTCCT ACATCCCCGA TGAGCAGATA GCACAGGGAC 360 
CTGAGAATGG GCGCCGAGGG GGCTTTGGCT CTCGGGGTCA GCCCCGCCAG GGCTCACCTG 420 
TGGCAGCGGG GGCCCCAGCC AAGCAGCAGC AAGTGGACAT CCCCCTTCGG CTCCTGGTGC 480 
CCACCCAGTA TGTGGGTGCC ATTATTGGCA AGGAGGGGGC CACCATCCGC AACATCACAA 540 
AACAGACCCA GTCCAAGATA GACGTGCATA GGAAGGAGAA CGCAGGTGCA GCTGAAAAAG 600 
CCATCAGTGT GCACTCCACC CCTGAGGGCT GCTCCTCCGC TTGTAAGATG ATCTTGGAGA 660 
TTATGCATAA AGAGGCTAAG GACACCAAAA CGGCTGACGA GGTTCCCCTG AAGATCCTGG 720 
CCCATAATAA CTTTGTAGGG CGTCTCATTG GCAAGGAAGG ACGGAACCTG AAGAAGGTAG 780 
AGCAAGATAG CGAGACAAAA ATCACCATCT CCTCGTTGCA AGACCTTACC CTTTACAACC 840 
CTGAGAGGAC CATCACTGTG AAGGGGGCCA TCGAGAATTG TTGCAGGGCC GAGCAGGAAA 900 
TAATGAAGAA AGTTCGGGAG GCCTATGAGA ATGATGTGGC TGCCATGAGC TCTCACCTGA 960 
TGCCTGGCCT GAACCTGGCT GCTGTAGGTC TTTTCCCAGC TTCATCCAGC GCAGTCCCGC 1020 
CGCCTCCCAG CAGCGTTACT GGGGCTGCTC CCTATAGCTC CTTTATGCAG GCTCCCGAGC 1080 
AGGAGATGGT GCAGGTGTTT ATCCCCGCCC AGGCAGTGGG CGCCATCATC GGCAAGAAGG 1140 
GGCAGCACAT CAAACAGCTC TCCCGGTTTG CCAGCGCCTC CATCAAGATT GCACCACCCG 1200 
AAACAGCTGA CTCCAAAGTT CGTATGGTTA TCATCACTGG ACCGCCAGAG GCCCAATTCA 1260 
AGGCTCAGGG AAGAATCTAT GGCAAACTCA AGGAGGAGAA CTTCTTTGGT CCCAAGGAGG 1320 
AAGTGAAGCt GGAGACCCAC ATACGTGTGC CAGCATCAGC AGCTGGCCGG GTCATTGGCA 1380 
AAGGTGGAAA AACGGTGAAC GAGTTGCAGA ATTTGACGGC AGCTGAGGTG GTAGTACCAA 1440 
GAGACCAGAC CCCTGATGAG AACGACCAGG TCATCGTGAA AATCATCGGA CATTTCTATG 1500 
CCAGTCAGAT GGCTCAACGG AAGATCCGAG ACATCCTGGC CCAGGTTAAG CAGCAGCATC 1560 
AGAAGGGACA GAGTAACCAG GCCCAGGCAC GGAGGAAGTG ACCAGCCCCT CCCTGTCCCT 1620 
TNGAGTCCAG GACAACAACG GGCAGAAATC GAGAGTGTGC TCTCCCCGGC AGGCCTGAGA 1680 
AT<yVGTGGGA ATCCGGGACA CNTGGGCCGG GCTGTAGATC AGGTTTGCCC ACTTGATTGA 1740 
GAAAGATGTT CCAGTGAGGA ACCCTGATCT NTCAGCCCCA AACACCCACC CAATTGGCCC 18.00 
AAGACTGTNT GCCCCTCGGG GTGTCAGAAA TTNTAGCGCA AGGCACTTTT AAACGTGGAT 1860 
TGTTTAAAGA AGCTCTCCAG GCCCCACCAA GAGGGTGGAT CACACCTCAG TGGGAAGAAA 1920 
AATAAAATTT CCTTCAGGTT TTAAAA 1946 



<210> 8 

<211> 3283 

<212> DNA 

<2i3> Homo sapiens 

<220> 

<400> 8 

GGCAGCGGAG GAGGCGAGGA GCGCCGGGTA CCGGGCCGGG GGAGCCGCGG GCTCTCGGGG 60 

AAGAGACGGA TGATGAACAA GCTTTACATC GGGAACCTGA GCCCCGCCGT CACCGCCGAC 120 

GACCTCCGGC AGCTCTTTGG GGACAGGAAG CTGCCCCTGG CGGGACAGGT CCTGCTGAAG 180 

tCCGGCTACG CCTTCGTGGA CTACCCCGAC CAGAACTGGG CCATCCGCGC CATCGAGACC 240 

CTCTCGGGTA AAGTGGAATT GCATGGGAAA ATCATGGAAG TTGATTACTC AGTCTCTAAA 300 

AAGCTAAGGA GCAGGAAAAT TCAGATTCGA AACATCCCTC CTCACCTGCA GTGGGAGGTG 360 

TTGGATGGAC rTTTGGCTCA ATATGGGACA GTGGAGAATG TGGAACAAGT CAACACAGAC 420 

ACAGAAACCG CCGTTGTCAA CGTCACATAT GCAACAAGAG AAGAAGCAAA AATAGCCATG 480 

GAGAAGCTAA GCGGGCATCA GTTTGAGAAC TACTCCTTCA AGATTTCCTA CATCCCGGAT 540 

GAAGAGGTGA GCTCCCCTTC GCCCCCTCAG CGAGCCCAGC GTGGGGACCA CTCTTCCCGG 600 

GAGCAAGGCC ACGCCCCTGG GGGCACTTCT CAGGCCAGAC AGATTGATTT CCCGCTGCGG 660 

ATCCTGGTCC CCACCCAGTT TGTTGGTGCC ATCATCGGAA AGGAGGGCTT GACCATAAAG 720 

AACATCACTA AGCAGACCCA GTCCCGGGTA (SATATCCATA GAAAAGAGAA CTCTGGAGCT 780 

GCAGAGAAGC CTGTCACCAT CCATGCCACC CCAGAGGGGA CTTCTGAAGC ATGCCGCATG 840 

ATTCTTGAAA TCATGCAGAA AGAGGCAGAT GAGACCAAAC TAGCCGAAGA GATTCCTCTG 900 

AAAATCTTGG CACACAATGG CTTGGTTGGA AGACTGATTG GAAAAGAAGG CAGAAATTTG 960 
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AAGAAAATTG AACATGAAAC AGGGACXIAAG ATAACAATCT CATCTTTGCA GGATTTGAGC 1020 
ATATACAACC CGGAAAGAAC C3\TCACTGTG AAGGGCACAG TTGAGGCCTG TGCCAGTGCT 1080 
GAGATAGAGA TTATGAAGAA GCTGCGTGAG GCCTTTGAAA ATGATATGCT GGCTGTTAAC 1140 
ACCCACTCCG GATACTTCTC CAGOrrGTAC CCCCATCACC AGTTTGGCCC GTTCCCGeAT 1200 
CATCACTCTT ATCCAGAGCA GGAGATTGTG AATCTCTTCA TCCCAACCCA GGCTGTGGGC 1260 
GCCATCATCG GGAAGAAGGG GGCACACATC AAACAGCTGG CGAGATTCGC CX^GAGCCTCT 1320 
ATCAAGATTG CCCCTGCGGA AGGCCCAGAC GTCAGCGAAA GGATGGTCAT CATCACCGGG 1380 
CCACCGGAAG CCX:AGTTCAA GGCCCAGGGA CGGATCTTTG GGAAACTGAA AGAGGAAAAC 1440 
TTCTTTAACC CCAAAGAAGA AGTGAAGCTG GAAGCGCATA TCAGAGTGCC CTCTTCCACA 1500 
GCTGGCCGGG TGATTGGCAA AGGTGGCAAG ACCGTGAACG AACTGCAGAA CTTAACCAGT 1560 
GCAGAAGTCA TCGTGCCTCG TGACCAAACG CGAGATGAAA ATGAGGAAGT GATCGTCAGA 1620 
ATTATCGGGC ACTTCTTTGC TAGCCAGACT GCACAGCGCA AGATCAGGGA AATTGTACAA 16^0 
CAGGTGAAGC AGCAGGAGCA GAAATACCCT CAGGGAGTCG CCTCACAGCG CAGCAAGtGA 1740 
GGCTCCCACA iSGCACCAGCA AAACAACGGA TGAATGTAGC CCTTCCAACA CCTGACAGAA 1800 
TGAGACCAAA CGCAGCCAGC CAGATCX3GGA GCAAACCAAA GACCATCTGA GGAATGAGAA 1860 
GTCTGCGGAG GCGGCCAGGG ACTCTGCCGA GGCCCTGAGA ACCCCAGGGG CCGAGGAGGG 1920 
GCGGGGAAGG TCAGCCAGGT TTGCCAGAAC CACCGAGCCC CGCCTCCCGC CCCCCAGGGC 1980 
TTCTGCAGGC TTCAGCCATC CACTTCACCA TCCACTCGGA TCTCTCXTTGA ACTCCCACGA 2040 
CGCTATCCCT TTTAGTTGAA CTAACATAGG TGAACGTGTT CAAAGCCAAG CAAAATGCAC 2100 
ACCCTTTTTC TGTGGCAAAT CGTCTCTGTA CATGTGTGTA CATATTAGAA AGGGAAGATG 2160 
TTAAGATATG TGGCCTGTGG GTTACACMG GTGCCTGCAG CGGTAATATA TTTTAGAAAT 2220 
AATATATCAA ATAACTCAAG TAACTCCAAT TTTTAATCAA TTATTAATTT TTTTTTCTTT 2280 
TTAAAGAGAA AGCAGGCTTT TCTAGACTTT AAAGAATAAA GTCTTTGGGA GGTCtCACGG 2340 
IGTAGAGAGG AGCTTTGAGG CCACCCGCAC - AAAATTCACC CAGAGGGAAA TCTCGTGGGA 2400 
AGGACACTCA CGGCAGTTCT GGATCACCTG TGTATGTCAA CAGAAGGGAT ACCGTCTCCT 2460 
TGAAGAGGAA ACTCTGTCAC TCCTCATGCC TGTCTAGCTC ATACACCCAT TTCTCTTTGC 2520 
TTCACAGGTT TTAAACtGGT TTTTTGCATA CTGCTATATA ATTCTCTGTC TCTCTCTGTT 2580 
TATCtCTCCC CTCCCTCCCC TCCCCTTCTT CTCCATCTCC ATTCTTTTGA ATTTCCTCAT 2640 
CCCTCCATCT CAATCCCGTA TCTACGCACC CCCCCCCCCC CAGGCAAAGC AGTGCTCTGA 2700 
GTATGACATC ACACAAAAGG AACAAAAGCG AAACACACAA ACCAGCCTCA ACTTACACrr 2760 
GGTTACTdAA AAGAACAAGA GTCAATGGTA CTTGTCCTAG CGTTTTGGAA GAGGAAAACA 2820 
GGAACCCACC AAACCAACCA ATCAACCAAA CAAAGAAAAA ATTCCACAAT GAAAGAATGT 2880 
ATTTTGTCTT TTTGCATTTT GGTGTATAAG CCATCAATAT TCAGCAAAAT GATTCCTTTC 2940 
TTTAAAAAAA AAAATGTGGA GGAAAGTAGA AATTTACCAA GGTTGTTGGC CCAGGGCGTT 3000 
AAATTCACAG ATTTTTTTAA . CGAGAAAAAC ACACAGAAGA AGCTACCTCA GGTGTTTTTA 3060 
CCTCAGCACC TTGCTCTTGT GTTTCCCTTA GAGATTTTGT AAAGCTGATA GtTGGAGCAT 3120 
TTTTTTATTT tTTTAATAAA AATGAGTTGG AAAAAAAATA AGATATCAAC TGCCAGCCTG 3180 
GAGAAGGTGA CAGTCCAAGT GTGCAACAGC TGTTCTGAAT TGTCTTCCGC TAGCCAAGAA 3240 
CCNATATGGC CTTCTTTTGG ACAAACCTTG AAAATGTTTA TTT 3283 
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